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"18 ‘THERE, I ask, can there be a more 
interesting study than that of alternating 
currents?” 

With this question, put to a group of out- 
standing engineers and scholars more than 
half a century ago, Nikola Tesla opened an 
address and an epoch. These words ushered 
the leading selentists of two continents into 
8 veritable fairyland of crackling brush dis 
charges, Indescribably beautiful gaseous 
glows, and space-spanning energy that wires 
could not confine. 

On that historic night, young Tesla 
brought Into publle view the wonders of 
high-frequency, high-voltage alternating 
current (H.FLHV.A.C,). Its source was the 
now famous Tesla roi 

‘A Teale coll i a transformer uged for 
stepping up medium-high voltage, HF. 
to fantastically high voltages. By following 
the instructions given on the next page. you 
‘will be able to construct a coll capable of 
producing all the effects described in this, 
article. When your coll is complete, close 
the filament switch, ‘Ten seconds later, close 
the high-voltage switeh. Immediately a 
214" are will leap from the high-voltage 
terminal inte the surrounding air. If it 
doesn't, the primary coils are probably 
bucking, and elther one should have its con- 
nections reversed. 

ie things that this corona can and will 
do are legion, ‘Two of them are iMustrated 
by the four photos on page 193. For experi- 
ment No. 1, your equipment consists of a stiff 
horizontal ‘wire supported on a free-mov- 
Ing metal spinner, If the wire is coated with 
shellac along its entire length so that the 
corona can discharge only at the tips, then 
when the H.P.A.C. rushes into the wire, it 
will drive it merrily—and luminously. 
around. 

Experiment No. strates the in- 
effectiveness of glass io resist the hot elec- 
trical energy that bursis forth from the Testa 
coll. One of the two metal rods of the spark 
Bap goes to the high-voltage outlet; the 
other returns to ground. Both are shiekted 
from any mid-point contacts, When the gap 
operates smoothly, insert a sheet of 1” 


High voltages don't lle to be fenced ia. It's 
feriaus problem for engineers, but for Teslo-coll 
‘xparimanters the corona, right, iz @ welcome 
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Tela Coil 
D WONDERS 


plate glass--and watch the spark continue 
Fight throug 


Notwithstanding these facts and its terri- 
fying appearance, t 
less. IE 


‘corona és guite harm- 
you hold 2 copper rod in your hand 
Us free end close to the discharge, 
the current will ump to the rod, and race 
via your body back to ground. But you 
won't even feel it! 

Not enough current? Don’t kid yourself! 
While it is true that the power output of 
Unig coil Is not very high, 50,000 volts at the 
current you have here would normally ferry 
you into another world. Safety lies in the 
frequency of the current, which is well above 
‘& million eycles a second, All high-fre- 
quency currei wel on, the surface of 
conductors; when you are the conductor, 
your skin éarriea the current and your in- 
ternal organs aren't affected. 

A much more strikingly visual proof of 
this phenomena is shown at bottom right 
fon the facing page. Since H.F.A.C. insists 
fon traveling only on the surface of con- 
ductors, these conductors may be hollow 
pipes instead of wires, but they must have 
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Radiant power is enly port of the wonder of o Tesla coil. When brought within the field of the energied 
coll, on ordinary bulb’ glows with o al jet ight os rosy streamers shoot out from the filament, 


the lighting of the future? The young 
sading light contiats of 0 flvorese 
out wited connections. The Tesla. coil 
vos the tube i located in another room, 

but plain walls ate no obstacle to its energy 


Wires of smell diameter can't confine the high- 
frequency currents generated by the Teslo col. 
Corrent leaps out of the wire sandwiched be 
{hveen the gloss plotes, making it glow in the dark, 
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surface area—lots of it. If you try to con- 
duct high-frequency currenis through fine 
wires without enough surface area, the cur- 
rent will leap clear into the surrounding 
air, causing the inadequate wire to glow 
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One of Tesia’s great dreams concerned the 
transmission of power without wires. He 
didn’t quite make the idea practicable, but 
he came close enough to enable you to 
‘amaze your friends and amuse yourself with 


with a ghost 
with a contin 


high-voltage tern 


ts 


ight. If you spell out a word 
is plece of 30- oF 32-gauge 
bare copper wire, connect one end to the 
al, and sandwich it be- 

tween glass, the word will light up. 


hese stunts based on wireless power trans- 
mission. Connect a metal plate to the high- 
tension terminal. "This power transmission 
plate must be well insulated from the ground, 
A short distance away, arrange another in- 


n Coil Replaced by Vacuum Tubes in Cigar-Box Tesla Coil 


ATH a Tesla coil built from a few familiar radio 
parts you can try for yourself the fascinating expe 

ments described in this article. 

ind on ordinary cardboard tubes. A. 
core 214” in diameter by 26” long Is used for the high-volt- 
‘age secondary. Coat the outside of the tube with hot 
P wen dry, wind a 21” coll of 30-gauge D. 
Mire evenly and smoothly, starting 1” from the botio 
The end of this wire Is’ brought up inside the tu 
through a wood block and insulator. Drill ‘a %” hole 
In the round block, boil it in paraffin, and glue it into 
the top of the tube. Screw the Insulator directly to the 


block, 

For the other coils, cut an patmeal box down to 6” 
longth and use 16-gauge D.C.C. wire for both windings 
L, can start 1” fromthe bottom and extond for 15 
turns. Leave another 1” space and wind 20 turns for Ly. 
Cover all the colls with a good shellac. 

‘When dry, attach the secondary coil to thi 
with small metal brackets, Bring the ground 
the box, ma} 


attach if In 
through fou 
Connect the high-voltage side of a power transformer 
000 volts or more—to the Input of the Tesla coll 
through a single-pole, single-throw ewiteh, and tse & 
separate switch for the filament leads. 
‘A pair of four-prong sockets is needed for the type-10 


700 ohims, 10-watt wire-wound resistors; Ry: 40 
intertapped: Ry: 5,000 ohms, 10 watt; Cy:” 001 
mfd., 1,000-volt mica; G,, C,: .0005 mfa,, 1,000-volt mica 
condensers. 
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experiment can be made of 
will pivot on a pin alteched to the 


If you've always had high respect for gloss os on insu 
jump the gop dospite the '4" gloss plote. You may hos 


sulated plate so that its face is parallel with 
that of the first. If you touch this power- 
receiving plate with a screwdriver, you will 
draw sparks from it even though it has no 
wired connection with any source of electri- 
cal energy. At still geeater distances—say 8° 
to 10'—you should be able to light a neon 
tube by bringing It close to the receiving 
plate, Small nails scattered on the table 
between the two plates will also throw 
sparks at your screwdriver. 

Now for the public part of your demon- 
stration, Place the Testa coil in one room 
and locate the power-transmitting plate 
close to a wall that connects with another 
room. Draw a chair up to the adjoining 
wall in the second room—preferably dark- 
ened—and begin to read a book. Do you 
need light? Easiest thing in the world! 
Just pick up a 20- or 30-watt fluorescent 
tube. As long as you keep your hand on 
the tube, it will stay lit. This works well 
as far as 12”. Perhaps it even presages the 
day when we will carry our lamps from 
room to room without wires. 

‘Are you tempted to do just that w 
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1 Drill 9 small hole +0 that the metal 
f the horizentol wir 


he spark sooms to 
(3 shorten the gap o bit offer inserting the gloss 


your homemade Tesla coll? Well, don’t! In 
the first place the system would prove 
relatively inefficient. Even more impor- 
tant, it will reduce your neighbors to a state 
of frenzied hair pulling. ‘This is a point 
‘well worth bearing in mind when conducting. 
your experiments. All high-voltage devices 
Kenerate some static, causing interference 
with radio and other electrical equipment 
in the vicinity. Out of consideration for 
your neighbors, you should avoid using 
your ‘Tesla coil’ at those hours when you 
know that most people are listening to 
thelr radios. 

Clearly, a good deal of electrical energy 
is popping out of your ‘Tesla coll, As you 
might expect, it packs a lot of heat. Hold 
the end of a cigar or cigarette close to the 
output tap, and it will readily light up. If 
you pass the cigarette through the corona, 
‘a large number of tiny holes will appear in 
the paper. An alcohol-soaked cloth will 
also burst into flames on being brought into 
contact with the corona. 

Fine metal wire, such as steel wool, pro- 

les a fine fireworks display. Arrange a 
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POPULAR SCIENCE 
Nails F 
ff Midg 


MANDI 
Tittle home 
form how 
cously on three 

Cut oll 1" iy 0 
it hend a straightened paper clip’as shown 
at right. Be sure the extend 
are aligned. Bind with a layer of friction 
tape, Sturting near the shaft. wind half th 


armature with four layers of No. 24 i 
lated copper wire. Continue with the s: 
c, crossings the shaft 


serape the ends, and bind them on. 
e fick! magnets from two thick mails, 


Bind with t 


supports, 
four layers of wire, 


stati 
the bottom. Mount so the ar 
the field poles by 1/16. Attach two bare 
svires to bear on opposite sides of the cou: 
mutator.—Kenncth Rogers, Chicago. 
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plate beat over at top to retain shaft 

use of dead area on the 
ture must be in a favorable 
to start by itself, 


sre ——r\ 
iouNTING 
wine 
Sal 
ont Sik 
THREAD 
[ARMATURE 
LEADS. 
COMMUTATOR 


WIRING DIAGRAM 


e coil and shalt, 
supports. Wood 
stead of ‘one shown. IE 
reverse leads to one field. 


base will do 
motor won't 
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MODERN ELECTRICAL PROJECTS 


AMATEUR CRAFTSMAN, 


OME boys (and some girls) seem to be fore- 
ordained electricians. ‘They love batteries 
and wires and signals from the start, If you 
are one of these, the working out of the two 
projects here given will be “as easy as rolling 
off a log.” 
‘THE TELEGRAPIL SET 


You will e 


joy making it from start to 
finish, the operations are varied but simple, 
and you will value the instrument when it is 
completed. Making the instrument involves 
woodwork, metal work, and electrical work, 
‘and when it is completed it “goes,” and gives 
a good, loud sound. 

Base. A nice piece of wood should be 
selected for an instrument of this kind, and 
it should be carefully planed and finished. 
Mahogany is usually too expensive, but gum 
wood is cheap and makes a very good base. 
For a good method of planing the base, see the 
note at the close of this description (page 370). 

‘The bevel around the upper edge is marked 
off with a pencil, 14” in on the top, and the 
‘stme measurement down on the edge. There 
is an advantage in planing the bevel on the 
ends first. 

Kex. The telegraph set has two parts, the 
key and sounder. ‘The key is operated to send 
a’ message, and the sounder receives it. With 
the key isaswitch. Now fora little metal work. 
A strip of shect iron No. 24 gauge (about the 
thickness used in making stovepipes), 12" long 
‘and 14" wide, will supply all of the iron re- 
quired for one set. A piece of this iron 14” 
wide, cut 4" long, will make the key, another 
piece 3” long will make the switch, and another 
piece 114” long will make the contact piece 
for the switch. ‘This leaves 3}4” of the 12” 
strip to be used on the sounder. 


1914 

When the pieces for the key, switch, and 
contact piece are cut to length, the places for 
the holes are laid off on them and they 
then punched. A nail-set and a piece of hard- 
wood, with the end grain up, are satisfactory 
tools for punching. ‘The drawing shows just 
where the holes are located. All of these holes 
may be punched just large enough to fit the 
No. 4 14" round-head blue screws that be 
used. ‘The second hole on the key, and the hole 
on the contact piece, may afterward be en- 
larged to 7's” diameter with a fe" drill bit in 
brace, or a drill that may he at hand. For 
ness the comers of exch strip may be 
her snipped off or filed off vs” each way. 
Ic is well to mark these corners off with a sharp 
point before cutting them off, 

‘The knob on the switch is a piece of 14" round 
wood 14" long. A piece of dowel is good for 
this. “The knob on the key is made from 
round wood or dowel 1” diameter and 33" 
long with the under side whittled to a con 
as the drawing shows. ‘The switch and 
key knobs are ed to the iron strips with 


When these pieces are finished, 
nay be located on the base. A light center 
1¢ is drawn for the key 2!" from the end of 
the base, and the two bolt holes and the screw 
hole loc it. The center line for the 
switch is 1'¢” in from the end, and one screw 
hole and one bolt hole are placed where the 
drawing indicates. 
uNDER. Low it works: 
the sounder are made by the hammer striking 
the anvil. ‘The magnet pulls or attracts the 
n armature that is fastened to the hammer. 
armature should be of soft iron (a 214” 
1g" wide), so that when 


‘The ticks of 


Th 
piece of shect iron 
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the current of clectricity goes 
magnet the armature 
ward, and as soon nt stops the 
magnet lets go. ‘The hammer cannot be iron 
or steel, as the magnetism would travel alos 
it. One strip of 1 " thick, 1g wide, 
and 413" long will excellent hammer. 
A hole 1¢" in dia bored where the 
armature is fastened, and another 16” hole 
at the end of the hammer, where it is to 
be pivoted. armature is fastened to the 
hammer by riveting. A piece of a nail will do 


through the 
cted-down- 


for a rivet. ‘The anvil is a straight 
bass re” X 34" X 3". A notch is filed on 
one edge 56% wide, 34” deep, beginning 
44" from the top end. ‘The lower end is bent 
at a right angle 34” from the end, making the 
base. ‘Two holes for No. 4 }4” round-head blue 
screws are bored in the base end. The yoke 
carries the pivoted end of the hammer. Tt is 
made something like a letter A, out of the 
same a” X 14" brass strip. A piece 513" 
Jong is doubled in t ster, ving a full 


vo" between each half, and then 1g” is turned 
oubward at 


ich end for the base. One screw 
ch part of the base. A hole 
is bored }4” from the top, or 
doubled end, where a pivce of a nail, or a 1 
goes through to hold the hammer, and is riv 


MAGNE 


y be secured by pu 
wg small cheap bell magnets from an electri- 
cal supply house at ten or twelve eents each, or 
they may be secured from a di 
bell, or they may be made by wind 
stove bolts 7%" X 114" cach with about twelve 
feet of No. 24 magnet wire. ‘he lower ends of 
the bolts should be connected 
sheet iron #3" wide, 1 


long, with a 7%” hole 
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at cach end, that the threaded end of the bolt 
may pass through, and then the nuts put on, 

The wire should be wound in the same 
direction on each bolt, and the two inner 
ends of the wires should be scraped naked and 
twisted together. In most cases it is preferable 
to purchase the small bell magnets. 

All of the sounder is located on the base, on 
a center line, as was the key. It is convenient 
to mount the magnet first. A handy way to 
fasten it is to take a strip of sheet iron 114” 
long with a screw hole at cach end, slip it in 
over the connecting bar of the magnets, and 
fasten the strip with two No. 4 14" screws, 
one in front of the magnet and one in back. 
the yoke, with the hammer connected, may 
then be placed, and last the anvil is screwed 
dow 

‘Two stove bolts are used for binding posts, 
and are placed near the comers at the back 
of the instrument, as indicated in the drawing. 
‘To understand the connecting of the wires 
on the under side of the base, trace out the 
path of the electricity, be 
right-hand binding post near the key. 
will assume that the current comes in from 
the battery to this binding post, then along a 
wireto the key, along the key itself, when pressed 
down, down through the bolt under the handle 
of the key through a wire to the magnets, from 
the magnets to the left binding post. "Also, 
when we are listening, the key is not pressed 
down but the circuit is “closed” by the switch. 
There is a short wire from the right-hand 
binding post to the bolt that holds the switch, 
‘The switch, when closed, is in contact with 
the short contact strip under the knob of the 
Now, then, when we are “sending,” the 
switch is open and the current is interrupted 
by the pressing and rising of the key, so that 
the magnet in the sounder attracts the armature 
and lets it go each time the key is pressed down 

id rises. If we are listening, the switch 
is closed, the interrupted currents sent by 
the operator at the other end come in through 


telegraph systems are sup- 
by clectricity either from dynamos 
“gravity” batteries. The amateur 


plied 
or from 
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‘DIAGRAMS FOR TELEGRAPH APPAKA 
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> but will run out 
ina await lhe carton tet on ee 
tin ‘The drawing shows a little cutout 


switch arranged at the back of the instrumer 
between the key and the sounder. 
using his own b 


When the 
operator i tteries in. send- 
ing, he pu he toward the 
key; but if he should want to listen without 


TELEGRAPH CODES 
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the carbon of the last battery is connected to 
the binding post on the right of the instrument. 

While we are making our instrument, we 
should be getting acquainted with the codes, 


which are given here. Telegraph operators 
generally use the Morse; wireless operators 

fe apt to use either. ‘The advantage of the 
Continental code is in the fact that it docs not 
depend on spaces, but substitutes dots. 

Boys living near each other have 
considerable fun if each of them makes an 
instrument and connects his home with 


wires. 


i following notes give the necessary de- 


CETTERS| WORSE | CONTINENTAL 
® 


using his batteries, he may leave his circuit 
closed by pushing the cut-out switch to the 
Jeft or toward the sounder. 
Most boys know that they 
cellsat automobile garages, 
last. quite achile for U 
connecting th they should be arranged, as the 
electrician calls i ries”; this means that 
the carbon of the first battery is connected 
to the zine of the second, and the carbon of the 
second to the zine of the third, and so on until 


n buy discarded 
“These batteries will 


telegraph work. In 


for completing the apparatus. 
S FOR PLANING. (1) Plane one broad 
surface smooth and true, mark one, (2) Plane 
exge square to one, mark two. (3) Score 
fc line close to one end, square to surfaces 
one and two, block plane end. (4) Measure 
Jength from finished end and repeat No. 3 on 
the second end. (5) Gauge width from No. 2 
and plane to gauge line. (6) Gauge thickness 
from No. x all around on edges and ends, and 
w the last surface down to this line, 

THE HARDWARE needed for one telegraph 
set includes: seven No. 4 34" round-head 
blue screws; eight x" X 34” round-head stove 
four conical head brass tacks; one small 
serew hook; two No. 3 34" round-head blue 
screws; one piece of brass sx” thick, 34" wide, 
ipe iron (No. 24 
12" long; some bell wire. 
In boring the wood base for the bolts, bore 
through with a ye" bit, and then make a 
* deep for the nut on the under side 
1g" or ve" bi 
After all of the parts have been 
il before wiring, it is well to take 
arts off of the base and lightly clean the 
wood with a fine piece of sandpaper wrapped 
tightly around a block. Sandpaper with 
the grain, not across it. Be very carcful not 

nnd off the bevels. All the dust should 
ped off, and two coats of white shellac 

When doing this, handle the brush 
don’t press it down hard. Lay the 
ith a few light strokes. As soon as the 
shellac is dry, the parts may be put back, 
the wires put on the under side, and the con- 
I tacks put on for feet. 


cout on 
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‘THE WIRELESS TELEGRAPIC STATION 


‘The station to be described is a small one, 
and in some localities can doubtless be operated 
without a license from the Federal government; 
but the amateur who builds it should write to 
the inspector in charge of his district, describing 
the station, before he attempts to do much 
sending. He may receive, however, without a 
license. Before starting construction read care- 
fully all the directions for any given piece. 

‘The apparatus commonly found in a wireless 
station consists of a spark coil, spark gap, 
xed condenser or Leyden jar, s 
aérial, detector, receiver, ¥ 
tuning coil, and potentiometer. 
had much better buy the spark coil 
spark, from some dealer in wireless supplies, 
also purchase the receiver. 

‘Tine seawix cout, having been obtained, let us 
make the SPARK GaP for it. Get two old zine 
rods from a used-up battery and break them 
off about 2” long. File the end opposite the 
screw until it is round ata, A, F 
1 wood base, C, about 3X 1g" X 2%, and on 
it mount two uprights, D, D, 1” high, to hold 
the zines, Bore holes through and pu 
brass screw, B, throug 
zinc at any place. Make this zinc to slide, but 
ave the other tight. ‘The uprights may be 
nailed on from the bottom. Now find a wide- 
mouth glass jar, such as a preserve jar, and 
clean it carefully. Line it on the inside and 
outside with tinfoil to within one inch of the 
top, as in Fig. 2, C. Make a wooden bung for 
the jar, A, and pass a stout copper wire, B, 
through it, coiling it so as to make a good con- 
tact with the inside coating and forming the 
outer end into a terminal, 
second wire, D, around the out: 
the bottom. ‘Th 


le coating near 
a LEXDEN JAR. 
is for the pur- 
pose of controlling the current of the spark 
coil so as to make signals. ‘To make a key, get 
a piece of spring brass 614” long and 3" wide 
and bend it into the shape shown in 
with the dimensions there shown. Drill screw 
hholes near each end. Cut an empty thread 
spool in half, and, plugging the hole, screw it to 
one end of the brass strip for a handle, as at B, 
using a round-head brass screw. Make a wood 
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base 14” thick, 3" wide, 7” long. Make two’ 
small screw holes at C and D so as to take small 
brass screws. Screw on brass strip so that B is 
directly over C, touching it when the key is 

down. 
DING Cott, is shown in Fig. 4. Cut 
if you have a lathe, turn out, two wood 
46" thick and 10" diameter, asat A. Plane 
up four sticks 34" square and 8” long and four 
more 34" square and 9” long. With brass 
screws fasten these sticks to the diss as in the 
figure, alternating the long and short ones, so 
as tomake four legs for the piece to stand on. 
On one of the longer sticks drill a hole for a 
binding post 214" up from the bottom, and a 
second hole 134” from the other end, as at B 
and C. Get some stout bare copper wire, about 
No. 8, and wind on ten turns, keeping the wire 
tight enough to keep from slipping, but also 
keeping the turns nicely rounded. ‘Two pieces 
of flexible conductor (lamp cord will do) about 
a yard long can be used for connections by at= 
taching to them small spring clips such as come 
ispenclers. ‘These clips may 
ipped on the wire at any place. ‘Tue alterat 
must next be made. ‘This is simply a wire 
held in an elevated position and connected to 
the spark coii. You will need to look around 
your back yard, or consider whether you can 
hhave the use of the roof of your house, before 
ou decide how long to make the aé al wi 
ict two pieces of wood about 24” X 3” X 14". 
Cut notches in them as in Fig. 5. ‘Tie porcelain 
Knobs or glass bottle ni these notches 
and string through them some stout copper 


Twist. 


t the 
places shown in the figure and attach wires at 
A and B, twisting them into a single wire to 


to the house to your wireless station, 
thing, if possible, 
out get them into the house. Make a hole 
in the window glass, or put a porcelain tube 
through the wall of the house to carry the wire 
le, ‘The aérial may be set up on the roof by 


making two masts properly guyed. We have 
now completed the sending part of our station. 

6, consists of some erys- 
sil 


‘fue perEctor, Fig. 
tals held between brass clips. Variou 
stances are used, such as carborundum, 
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pericon, and silicon. As it will be interesting to 
try different ones, this holder has been made 
to take any of them. ‘To make it, get some 
spring brass 14" wide and 6” long, rather sti 
Cut it into Go pieces 3” long and ben 
into the shape shown at A and the other like 
B. ‘The two pieces should be about 34" apart 
when set on a flat surface. Drill a binding 
post hole in the end of cach piece, and in A 
drill a second yx” hole for a stove bolt, about 
114" from the straight end, as at E. Make a 
small wood base, F, about 4” long X x” wide 
mount the two brass 
ns of the two binding posts. 
Directly below the 7k” hole in A drill a hole for 
the stove bolt at E, making ita tight fit for the 
bolt. Insert the bolt from beneath the base 


and put on it a nut just below the spring. Screw 
the nut down and force the bolt through the 
spring and put a nut on the top of the bolt, so 
there will be a nut on cach side of the spring, 
By means of these two nuts you can change 
the pressure on the crystals held between the 
brass springs. At C place your crystals. A 
good pair to try is this: from some dealer in 
wireless supplies buy a little zincite and chal- 
copyrite. Crack them into small pieces and 
test them against each other in the detector, 
while you are listening for signals when the 
station is ready for work. 

To change the working of the detector we 
need to provide a means of varying the current 
through it, and this can be done by making a 
simple piece of apparatus called a POTENTIOM- 
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zrer. This is shown in Fig. 7. Make a base- 
board 9” square and 7” thick. Mount on it 
brass round-head screws about 114" long at the 
places marked r to 12 on the figure. Let the 
‘Screws project about 34”, and around them wind. 
tightly a piece of bare German silver wire, 
about No. 30. Connect one end of this wire 
underneath the base to a binding post at A 
and the other to A’. On the other side of the 
apparatus mount two more binding posts and 
drill small holes near them, as at C, C’ near 
B, B’, Fasten pieces of lamp cord about a 
Jong down through the two holes and to the 
bottoms of the binding posts. To the loose ends 
of the lamp cords fasten spring clips as used on 
the sending coil. ‘These clips are to enable you 
to connect to any part of the German silver 
wire. 

‘To help in receiving long distances, the op- 
erator makes use of an instrument ‘called a 
VARIABLE CONDENSER, shown in Fi 
a board 73" long, 4! 
at A, top view 
board 713" X 4, t B. Hinge the 
together by small br: s, as in the figure. 
Now cut twenty pieces of tin, rather stiff, eac 
3/4" X 736", which we will call the “plates” of 
the condenser. Cut also two tin strips 14” x 8” 
for connectors, a Bend cach one of the 
large plates into the shape shown in Fig. 9, 
keeping the sides exactly $4” apart and not ge 
ting any buckled places in the plates. Place 
each sheet saddle fashion over a piece of hard- 
wood and punch two small tack holes in the 
sheet, as in the figure. Lay one of the 14” 
strips, E, on A and flush with one end of it, as 
at C. Tack ten of the plates or “ 
the strip A, starting flush with the first on 
C. By using a piece of 36” hardwood for a dri 
you can tack them on easily. Space them ex- 
actly 34” apart. In like manner, put a strip on 
B and tack over it the remaining ten saddles, 
arranging them to come just between those on 
A, when A and B are closed up to form a square 
corner. There should then be ye” between 
metal everywhere. Be sure there are no places 
that come near touching. Bend over the ends 
of the strips and fasten them by two binding 
posts. Mount the whole on a base 914” X 7” X 
44". Fasten only the piece A, with end C down. 
Cut off the bottom of B, so that B will just 


as 
Make a second 
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swing clear of the base, and fasten to it a small 
screw eye, D. By looking at the top view you 
will see a simple scheme for holding A in any 
position. When the plates are all sandwiched 
together, the condenser has its greatest effect. 

‘To assist in receiving from a distant station, 
the operator will have need of a piece of appa” 
ratus called a TUNING cout, shown in Fig. 10, 
Make a wood base of 14" wood, 15" X 514”, as 
at A, Fig. 10. Make two pieces 434” square 
out of 14" stock, as at B, B’, and draw a line 
across the middle of each. ‘Measure 214” in 
from one side on this line and make a dot. On 
B drill a 36” hole halfway through at this dot. 
On B’ mark a circle 314" diameter and cut it out, 
saving the squared part to use. ‘Turn or cut 
out two dises 14" thick and 356" diameter, with 
36" holes through them, at their centers. "Glue 

fone of them on B, as shown at C. On a round 


roller 336" diameter, roll up a paper tube with 
walls 7 ul 6" long, as at D. Make a 
pair of small holes at E, 1" from one end of the 


tube, and two more at F, 14" from the other 
end. Mount the paper tube temporarily on 
something so you can revolve it, and wind on 
it one layer closely of No, 20 ‘single cotton- 
covered copper wire, leaving a 6" terminal at E 
nd j ip this tube 
with copper 
tacks. Now slip BY over the tube and tack as 
before. Be sure the two wood squares stand 
firmly on a flat surface. Get a piece of 3¢¢ 
dowel rod or other round rod and cut it 1314" 
Jong, put glue on one end and drive it into C 
UB. Let the other end be supported with 
he center 216” above the base till all is set, 
‘crew B and B’ neatly to the base from below 
nd nail across their tops a strip of wood, G, 
thick, 1” nd 61! » Fasten a 
ich end, connecting one to E 
ind the other to an 8" piece of lamp cord, Hl. 
Wrap cight turns of stout bare copper wire 
around G at [J to make a slider. Fasten the 
lamp cord at F and make J rub along the wire 
on the cylinder, sandpapering a path for it. 
Call this the primary winding of the tuning 
coil. To make the Secondary winding for it, 
roll a ‘paper tube, K, 6” long with walls 14" 
thie ide diameter 3". Make a wood 
thick and 274" diameter, and another 
at M. Bore a '6” hole through L in the 


4 
binding post at 
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center and a hole in the center of M that will 
be a loose fit on the dowel rod. Now make a 
Yg thick, 318” long, and 314" wide, N. 
Dot it 134” from one side and 13,4" from one end. 
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Pass six little bolts (stove bolts are good) 
through the six holes from the inside, as in Fig. 
xo. They should project about 14" beyond the 
washers and nuts. Wind on the paper tube one 


Bore a hole through it for a loose fit on the dowel. 
Fasten it to M with the holes in line. Referti 
to Fig. 11, lay out on M a circular row of holes, 
No. 1-6, cach to be 1” diameter. Bore hole 
No. 7 also for a piece of lamp cord to pass. 


close layer of No. 22 single cotton-covered copper 
wire, starting 134” from the right-hand end, by 
ssing the wire through hole O for a 4" ter- 
minal and then plugging the hole. Wind on 
closely till you have 34” wound ou. Then pass 
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Copel Unlove © Unlorsood 


Top: A home-made machine that sent 300 miles; tunin 


his wirele 


Bottom: Sending on his wireless; listening for 
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the wire in a loop down through a hole, P, plug 
the hole, and continue winding. ‘The’ loop 
should reach to the end’of the tube, as at M. 
Continue winding and looping till you have 
End the winding 1" from the left 
tube and pass the end down through 
hole Q, then through hole No. 7, and leave 
x2” extra, Plug hole Q. Fasten the disc M 
inside the tube with copper tacks and fasten 
the wire through O to bolt No. 1, first loop to 
No, 2, ete., then put in the disc L, and tack in 
place. Slip the completed coil over the dowel 
rod and into D, with hole No. 7 down. Make 
an uptight, R, 13" thick, 1” wide, and 3” high, 
bore a 3¢” hole half 
from the bott 


upright on the base. 
ase, 

upri 11. Connect one post by 
ce of lamp cord 8" long with a spring clip, 
i m contact, aid connect the other 
¢ of lamp cord t 
re through hole No. 7. Push the excess wire 
and part of the cord back into this hole, 

We are now ready to ins 
and comneet up the station. 
azand 13. In Fig. 12 connect 
wire one end of the key, R, to a battery of five 
dry cells. ‘Lo do this Toosen the serew on the 
Key and put the bare copper wire under it, screw- 
ing down again firmly, then connect the other 
screw of the key to B. Connect the remaining 
terminal of the battery to C on the primary of 
the spark coil. If you buy the spark coil, the 
primary posts, B, C, are those closest togeth 
generally at one end of it. Pressing the key will 
now send current into the spark coil. Connect 
the two other posts, I, N, of the spark coil, one 
each to the two sides of the zine spark gap, O, 
and set the gap at 16". ‘The keyshould now send 
sparks across the gap when pressed down. Con- 
nect also one side of the spark gap to one side, G, 
of the Leyden jar, P. Connect theother terminal, 
UL, of the jar to post Eon the sending coil. Now 
connect the other post of the sending coil toa 


water pipe for a “ground,” as it iscalled. Do 
this by filing a bright place on the pipe and 


winding several turns tightly around it, as at 
Connect N to a clip to be placed on M, and con: 
nect your wire front the aérial by means of a clip, 


16 
to the seuding coil at L. ‘The receiving set, Fig. 
13y-has the aérial connected to one post of the 
primary of the tuning coil at A. The other post. 
of the tuning coil, E, is to be connected to a 
water pipe, K. Connect one post of the second 
ary to one side of the detector at F, and connect 
the other side of D to a high-resistance receiver, 
T, which you were advised to buy. ‘The ter. 
minal G is connected also to one side of the 
variable condenser, VC. ‘The other side of the 
condenser, VC, goes to the second post on the 
tuning at H. Fasten a wire also from the 
side of the detector at F to I on the potentiome- 
ter, R. Connect J to the remaining side of the 
receiver, T. Attach a battery of three dry cells 
to L and M of the potentiometer, R, and snap 

the two spring clips at any two places on the 

German silver wire. You must arrange to dis- 

connect the aérial from the sending set when 

you are listening, and ice versa, This can be 
by a double-throw switch, or by simply 
ig thé wire on the binding post, A. ‘To 
listen, connect aérial to the tuning coil as shown, 
ice the receiver at your ear, then slowly slide 
in the tuning coil secondary, or run the slider 
along the primary, or try changing the pressure 
on the crystals in the detector, till you catch the 
‘They may sound like a faint 
pitch note. By experimenting with your 
apparatus, you will find the best adjustment, 
‘The descriptions of apparatus for these tele- 
graph and wireless sets are technical, but the 
machinery is not too complicated for you to 
study out and make. Mr. Hall, who writes 

the directions for the wireless apparatus, is a 

teacher of high school boys. He says that he 

has acted as “consulting engineer” more than 
once to boys who were setting up wireless sta- 
tions. ‘The telegraph set is described by Mr. 

‘Nary, principal of the Vocational School, 

Springfield, Massachusetts. 

‘To nake and use this apparatus with any 
alisfaction, you must have not only mechan- 


ical skill but'a knowledge of the principles of 


ventions is told, but do not be content with 


this. Read everything you sce on the subject, 
and lea all you can about this mysterious 
force which you are making your servant to 
enable you to talk across space. 
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Making Goop ONTACTS 


Hee Mostar 
acane | 


POPULAR MECHANICS, 1945 
By C. A, CROWLEY 


S THE sat 


ory operation of many 
electrical appliances and devices d 
ids on the flow of electricity across 
of closed movable contacts, as in the: 
mostats, relays, ete, Fig. 1, it is important 
that they be kept elean, and that the prop~ 
er type be used for the particular job, No 
matter what type or style contaets are used 
thoy get dirty or pitted and require occ: 
sional cleaning. Emery paper or ¢ 
should not be used to cle 
Lis liable to 
if the } 
se, than before. 
thin, flat file between the faces will x 
the scale and pits. ‘The filings and accum 
lated greasy dirt should be wiped off 
of chamois moistened in el 
of condense: 
when this method is used 
wg on d. s, should 


pair of contact 
to prevent sp 
not be s 
altogether. 


nulations of 

performance. Where contacts 
heavy sistance coil of 
about 1 ohm per volt in the circuit should 
be connected in series with the condenser 
to prevent the contacts from overheating 
they chatter 
tly as often may be the case. Although. 
1 alloys are used, contacts 
of silver or tungst best usually. 


irt resulting 


Simple Tester for Short Circuits 


If a lamp or some appliance in the 
home is blowing fuses, you can make a 
tester to locate the trouble. Just take a 
short electric cord with a plug on one 
end and a socket on the other. Remove 
the insulation in the center and connect 


‘ket containing a fuse to one of the 
ves. To use the tester, remove all ap= 
rliance wires and then plug in the tester 
fo each one in turn. When the faulty 
appliance or connection is found the 
fuse in the tester will blow. 
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“bX 
silvent Contaer 


Silver contacts: Pure silver has the low- 
est electrical resistance of any metal, and 
makes the best contacts where the voltage 
and the mechanical pressure holding the 
contacts together are both low. Relays, 
thermostats and other devices operating 
with a voltage not greater than 6 volts, 
perform better if the contacts are of silver, 
Silver rivet contacts: Silver contacts are 

made in the form of rivets for convenience, 
as the metal is soft and malleable, Due to 
il impossibility of perfectly 
aligning two flat surfaces, silver contacts 
re provided with radius faces as in Fig. 4 
illustrate the use of thi 


and open Hage elec 
with a rise or fall in air 
re, is used as an example, Using a 
of soft white pine as a base for the 
cts, Fig. 2, will prevent deformation 
ce when mounting. ‘The mounting 
bly also shows how the contact face 
is pressed into the soft wood by the force 
of the hammer blows in 
heading over the shank, 
In those cases where a 
vise must be used to 
press-fit the contacts into 
@ mounting thicker than 
the length of the contact 
shank, the soft pine block 

iJ nct'wetoeo | will protect the head from 
“to sort deformation by the jaws. 
iad Silver wire contact 
iire'sendy | points: Contacts for small 
assemblies like the relay 
shown in Fig. 5 can be 
made easily from silver 
wire and formed right on 
the mounting, Fig. 6 illus= 
trates the method used, 
othing more 
ng the head or 


‘Tungsten contacts: In 
building large relays, au- 


enriin tonssten cow's | tomatic switches, buzzers, 
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and similar devices with volt- 
‘ages ranging from 6 to 135 volts, 
it is best to use tungsten con- 
tacts. ‘Tungsten is very hard, so 
contacts of this metal are al- 
ways furnished welded to a soft 
sicel base screw or rivet. 

‘Tungsten rivet eontaets: Riv- 
et conlacts like the one shown 
in the cireular detail of Fig. 8 
are the easiest to install. On devices like 
the switch on the photographie printing 
box they can be used to advantage since 
they need little or no adjustment. ‘The 
flange on tungsten rivet contacts allow for 
a firm support of the head on a metal block 
when mounting them. 

Internal adjustment contacts: The dis- 
advantages of having to drill and tap the 
mounting for sezew-iype contacts is offset 
by their adjustability. They can be re~ 
moved for cleaning or replacement. In 
mounting, two precautions must be ob- 
served. First, the tap drill used must be 
exactly the right size for the thread to as~ 
sure a tight fit to the contacts. Second, a 7 Eno FarTENeD 
lock nut must be used on the contacts to er nash 
tighten them in place after adjustment. 
The internal adjustment-serew contact 
shown in Fig. 10 is provided with ah 
gonal flange just back of the face. ‘This 
type of serew contact is used where instal- 
ation and adjustment must be done from 
between the two mountings. The electri NEE 
overflow control for water tanks is a good Tree SEN 
example of this. Tecra] 

Headless contact: Useful on very thick eee 
‘mountings is the headless, slotted, tungsten 
contact screw shown in Fig. 7. It is 
stalled from the outside of the mounting 
with a screwdriver. ‘The solenoid rel 


ha Conners 


Sena 


some devices adjustment and 
stallation of the contacts can only 
be accomplished from the outside 
of the mountings. In Fig. 9 is 
shown a tungsten serew-con 
unit designed to meet these condi- 
tions. ‘The hexagonal adjustment 
head is on the end opposite the 
face. Two of these contacts, i 
stalled with lock nuts from the 
outside on the stationary mount- US 
ing of the alarm control, oppose ywen-wares 

two rivet-type contacts installed Leven Bases 


on the movable mounting. Couracrs oS 
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Oaillating ype MAGNETOS 


EASILY TESTED AND SERVICED 


POPULAR MECHANICS, 1945 
By JACK BEATER 


)NE of the most popular types of oseil~ 
Jating magnetos, which is used exten 
sively on small one-cylinder gas engines 
supplying power for boats, lighting pl 
ight machinery and pumps, cannot be 
tested on any ordinary type of generator 
for magneto test bench as the magneto 
has no rotating parts. TI 
“armature” of this magneto is “kicked” up 
and down on the pole ends to make and 
break the magneti ind to open and 
close the primary circuit. It is a simple 
hig 
of two 


y winding: 
points, condenser, 
and laminated ar- 
mature. ‘The oper= 
ating principle is 
easily understood. 
‘The bar magnets, 
clamped between 


stconoany (OY 


PB ei" 


ie 


Cconposer 


eee ee 


[Derrcurr oisceam oF seu 
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the pole pieces, sup 
ply the initial 
ergy and make 0 
pole piece a nor 
pole and the other a 
southpole, The coils 
are hollow and slip 
over the pole pi 
The laminated 
crossbar, or arma- 
ture, rests upon the 
tops of the pole 
pieces and provides 
path for the mag- 
netism to travel 
from the north to the south pole, 
When the engine mechanism 
moves the crossbar from the tops 
£ the pole pieces, the flow of n 
ism is interrupted. ‘This action 
ates an electrical eurrent that 
flows through the primary wind= 
ings of the two coils. An instant 
after the crossbar has left the pole 
tops the continued movement of 
the crossbar opens the points, and 
the current flow in the primary is 
suddenly interrupted. This int 


GRANDDAD'S ELCTRICITY BOOK 


ans ue | 


Mg 


GRANDDAD'S ELCTRICITY BOOK 


MOUNTING HOLES 


MOVABLE Any 
TATIONARY POINT sxe ROUNDED) 
(suite) og 
Frc -reRsion 
BLE MAGHETO. 
© temmniat” 


coils is made by a short coil spring in- 
sulated with varnished tubing. ‘The ter- 
minal button on one coil is always 
ounded to the outer cover, while the 
other button connects through a small 
coil spring to the high-tension terminal 

igneto. The paths 
imary and second: 
shown in 
t diagram, Fig. 3, 
ils can be tested on, 
one of the standard mag- 
neto coil testers such as 


wae 


stand for this magneto is 
shown in detail, in Figs. 5 
and 6, The channel-steel 
upright is welded to the 
steel base plate, Above this 
a sinall steel block is weld- 
ed to the upright to hold 
the magneto in the right 
position for testing with the 
crossbar down, Fig. 1. Im= 
iately above the may, 
neto, the trip-shaft guide 
block is welded to the 


ruption induces a high-voltage current in 
the secondary windings of the coils that 
passes out of the magneto terminal and to 
the spark plug. The engine mech: 
then returns the ero: 
position on the en 


of the pole pieces, 


completing the eyele. 
‘The coils of this magneto 

rugged but oceasi 

due lo exces 


of each coil 
button, and the 
ion between the 


consists of 
high-tension conne, 


frame, The guide block is 
mbled from ordinary square and flat 
steel stock and spot welded together. Near 
the top of the upright a 3-in, length of 2-in, 
pipe is welded through and at right angle 
to the frame. Before welding into place, 
this pipe is machined inside to take the 
wo ball bearings used to support the fly- 
wheel shaft. The flywheel can be of cast 
iron Press fit on the shaft. 
A floating boss is mounted in a drilled hole 
near the rim of the wheel and controls the 

tion of the spring-loaded connecting rod. 

The latter is made of %-in. cold-rolled 
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steel rod, threaded at one end and heated 
and flattened at the other. A turned collar 
at the bearing end supports the bottom 
Joading spring, while the tension of the top 
Joading spring is adjusted by means of a 
nut and lock nut. The loading springs are 
‘of the eoiled-wire type. 

The trip shaft is easily made from %4-in, 
square steel bar. It must be notched at 
both ends as shown and must slide freely 
in the guide. A crank handle can be pro~ 
vided on the flywheel shaft for manual op 
eration, or a pulley for motor drive. 

‘Now, in operation the floating boss com= 
presses the top spring as it moves upward. 
Slightly before top dead center the coil 
spring is fully loaded and the continued 
movement of the boss “bumps” the con~ 
necting rod upward. The latter being en- 
gaged with the lifter pin of the erosshar on 
the magneto, snaps the armature from the 
pole tips and pulls it upward as the spring 
unloads tension. The bump of the flywheel 
boss on the fully compressed loading spring 
causes the initial separation of the arma- 
ture from the pole tips but the balance of 
the snappy upward movement of the arma- 
ture is caused by the unloading of the top 
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coil spring. On the downward half of the 
eyele the flywheel boss loads the lower 
coil spring and re-engages the armature 
with the pole tips. Unless the armature 
makes a good contact with the pole tips 
after each spark the magneto will miss on 
the next revolution. Hence the lower load- 
ing spring is important but not critical in 
adjustment. 

A small Bakelite panel is mounted above 
the magneto on the front of the trip-shaft 
guide housing, Figs. 2 and 5. The panel is 
fitted with an adjustable spark gap for 
checking the condition of the spark. A 
high-tension cable and clip are permanent- 
ly attached to the panel for connection to 
the magneto high-tension terminal. 

When operated by hand the magneto 
‘can be tested at any speed, from one revo- 
Jution per minute up to several hundred or 
more. Because it duplicates the tripping 
section as found on all engines using this 
type of magneto, the tester can be depend= 
‘ed upon to prove the condition of the may 
neto before it is put back into service. ‘The 
tester shown here was designed and built 
in @ magneto repair shop, where it has 
given splendid results, 


How to Care for the Household Utility Motor 


Wipe fF all ol on 


Drusher, see at mie Sharp amit 


ll [pie 


IVE that little mill a break.” s: 
‘Moen, a Packmag reader. 


how to service the little fellows: 


‘Serna comtator tphtly 


file, grind, or sotnaper 


ly the midget utility motor, 
developing only from 1/20 to 4 
is subjected to Joads and lack 


of ‘atten 


(through ignorance) 
ny other piece of ma- 
the face of the earth, 
xet worn and grovly, 
they affect the radio, and cause no 

i is really 
wt of the 
Clean 
difference. 
if. Clean 
tightly 
scrape 


st remove the cu 
red oil. No emery or sandpaper 
Id be used unless the comimutae 
is badly scared. Even then it 
zht be best to put the armature in 
a lathe and face it off a litle, 
Oil is never to be allowed on the 


ator. ‘Through ignorance 

sometimes people oil the whole 

works. Oil should be used only on the bear= 
ings. When the commutator is clean, next 


attack the brushes, See that they are square 
fon the ends. When warn they are hollow and 
cover more segments than they should. 
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YOU CAN BUILD 
YOUR OWN 


POPULAR MECHANICS, 1951 


TRANSFORMER 


@ 


By Harold P. Strand us le 


ESIGNING and making small single- 

phase transformers, such as the elec- 
trical experimenter and radio technician 
require, is an i 


ig can be purchased, it is 2 
often necessary to obtain special voltages 
for experimental work. or new apparatus 
Itis far more economical to make the trans- 
former yourself than to have one built to 
‘An elementary transformer consists of a 
laminated ir a coil of in- 
sulated wire is wound. The coil may be a 


SOeyces | depen 


single winding with taps, such as an auto mI or $e 
transformer, or one with two separate colle i] oi | 98 
i ad. The later, beng the = i a ee 
most widely used, will be discussed in this 50, 25 125, 1.0, 
article. As indicated in Fig. 5, one of the 75 as 175 ces 
coils is called the pi ry and is connected Jeo. 42 1 14 
to the current input. The other coil, from v2 er 
Which current is taken, may have more or faf—2 ee 


fewer turns than the primary and is ealled 


3 
the secondary. ‘The core must be built up, Za 
or laminated, from thin sheets of silicon 507 
steel, because the constant reversal of the ca 
alternating-current flux sets up eddy eur- gh 
rents in a solid-iron core. Therefore, the an 


{use of a solid core would result in excessive 
heating of the transformer. Laminating 
tends to break up these eddy currents. 
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[AXE EQUALS AREA 


Briefly, the theory of transform- 


SECONDARY (EADS 


siconmany tans er operation is as follows: The line 


voltage sends a current through 
the primary coil, setting up a mag- 
netie flux—invisible lines of force 
—in the iron core. As the core also 
encireles the secondary coil, the 
flux, which rises and falls in’ step 
with the alternating current, cuts 
through the turns of the secondary 
and, by the laws of magnetic in- 
duction, induces a voltage in this 
inding. If the secondary cireuit 
is closed by adding a load, a cur- 
rent will flow in the secondars 
‘The voltage induced in the second- 
ary is in direct proportion to the 
number of turns in that winding as 
compared to the number of turns 
in the primary, except for a slight 
loss which will be explained later. 
For example, with 100 turns in the primary 
coil and 200 in the secondary and with 100 
volts applied to the primary, 200 volts are 
delivered at the secondary. ‘The transform- 
‘er also automatically controls itself. When 
the line voltage is applied to the primary, 
acounter EMF. (electro-motive force), of 
voltage, is induced in that winding, which 
is practically equal to the line voltage at 
no joad. With the secondary open, this back 
voltage prevents all but a very small 
amount of current from flowing in the pri- 
mary, Thus, at no load a properly designed 
transformer draws practically nothing from 
the line. ‘This current is called the excit- 
ing current and serves to produce the flux 
in the core. 
When a load is placed on the secondary, 
the current flowing in that coil must, in 
accordance with Lenz’s law, flow in such a 
direction as to oppose the flux in the core, 
‘This opposition tends to reduce the value of 
the flux which, in turn, causes the back 
EMF. to be reduced. As it is due to the 
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in the primary to satisfy the 
demands of increased load on the second- 
ary. ‘Thus, a transformer acts much like 
‘an automatic regulating valve. 

‘The first step to consider when designing 
a transformer is the core size and its re- 
Jation to some value of volt-amperes or size 
rating. For the benefit of the amateur de- 
signer, the table, Fig. 4, can be used as a 
general guide. This does not mean that the 
table must be followed to an exact degree 
because, when less iron is used in the core, 
more primary turns are put on to offset it 
Note in the formula, Fig. 6, that the rela- 
tionship of core area'to turns is maintained 
so that a safe flux density is kept in the core, 
However, it is not good practice to use an 
‘excessive amount of either iron or copper, 
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if losses and efficiency are to be considered. Al- 
though transformer ‘cores can be made from 

ht strips of silicon steel, standard E-type 
Jaminations, Fig. 3, which may be purchased or 
salvaged from a discarded power transformer, 
are more convenient to use. ‘The principal core 
dimensions important to any transformer design 
are the height of the stacked laminations, meas- 
ured as in Fig. 2; the width of the center leg, A, 
Fig, 3, and the area of the window space. 

‘The problem that usually confronts the ama- 
teur is the number of turns and size of wire re- 
quired for use with a core on hand to produce 
a certain voltage output. Suppose, for example, 
that the width of the center leg of the laminations 

res M4 indow opening to 
leg measures % x 1% in, and also 
that there are enough laminations to stack tightly 
toa height of 1% in, ‘The area of the core is the 
width of the center leg (1.25 in.) multiplied by 
the height of the stack of laminations (1.75 in.), A 

B, Figs, 3 and 5, which equals 2.19 sq. in. 
ng the table, Fig. 4, we find that this falls in 
a class of about 125 volt-amperes at 60 cycles, the 
current input required. Were the transformer to 
1¢ used on a 115-volt line and required to deliver 

10 volts at .5 amperes at the secondary leads, 
we would multiply 230 x 5. ‘This gives 115 volt 
amperes which is well within the range of the 
125 volt-ampere rating for the core. 

To find the correct number of turns for the 


primary winding, the formula, Fig. 6 is used 
Substituting the proper values, the problem con- 
denses to: 


108 xc 115 


TAT 60 x 219 x 65,000 ~ 903 turns 


In the above, 10* is taken for 100,000,000 
115 is the primary voltage 
4AM is a factor 


665,000 is lines per sq. in. of flux density 


‘The result, 303 turns, can be made an even 300. 
‘The next ste y the line volts 
(115) to get t per volt. ‘This will be about 
261. The secondary turns for any output voltage 
desired are figured by multiplying 2.61 by the 
desivod voltage. In this case, 230 volts are wanted, 
so 230 X 2.61 — 600 turns. 

Tron and copper losses both enter the picture, 
but the addition of about 4 percent in turns wi 
take care of them., Regulation, or the condition 
which affects output voltage from no load to full 
load must also be considered. Usually, about 2 
percent more in turns will take eare of this eon- 
dition. So, by adding 6 pereent to the 600 turns 
calculated or a total of 636 turns, the full 230 volts 
should be obtainable with a 5-ampere load, 

‘The table, Fig. 7, shows the eross-sectional area 
of copper wires. If the decimal point in the column of circular mils is moved three places 
to the left, it is possible to quickly determine the ampere capacily of each size. ‘The se 
ondary is to carry 5 amperes and from the table, ire at 909 cireular mils is the 
nearest size. To determine the current in the primary, divide the volt-ampere rating, 115, 
by the primary volts, 115, which gives 1 ampere. Since transformers never run at 100 
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percent efficiency, an addition of 10 percent 
or a total of 1.1 amperes is a good estimate. 
No. 19 wire at 1288 circular mils is.the near- 
est larger size. 

‘The first step in building a transformer is 
the selection or making of the laminated 
iron core. Standard E-shaped pieces of iron 
for this purpose may be purchased or the 
iron from a burned-out transformer may be 
used. The core can also be made of sheet- 
metal strips. In either case, the estimated 
must be known, $0 
dow openings of the core can’ be 
for sufficient clearance, ‘The coil 

of primary and secondary wind- 
ings of wire, several layers of insulating 
paper and a wrapping of white cotton tape 
applied around the completed coil. 

To calculate the cross-sectional area of 
the wire coils, refer to the table, Fig. 7 on 

158. The No. 19 wire to be used for the 

ng G65 tu 8 
Dividing the 200 turns needed by 6¢ 
re is listed 


in. re~ 
nal 25 
ded for the wires 
will take care of 
the space required for insulating material, 
‘This will give a grand total of 1.06 sq. in, of 
window space needed for’ the completed 
coil. Since the window openings of the core 
selected for this transformer, Fig. 9, 
are 94 x 1% in. or 1.17 sq. in,, the coil should 
just it, provided the turns of wire are 
wrapped tightly and are close together. 
‘To witie Use coil, n form as shown in Fig. 
10 ceded. The dimensions of the 
form should be carefully figured in rela- 


clamped in a vise. However, consid 
time can be saved ifthe form is mounted 
a lathe equipped with a turn counter. 

‘The counter, shown mounted on the lathe 

bed, Fig. 8, is driven by ht-fitting rub- 

ber’ vacuuim-cleanet belt which fils over 

a Lin--dia. wooden pulley on the counter 4 
shaft and a groove turned in the hub of 

the lathe chuck. Both pulley diameters 
must be the same size to assure an acourate 

count. ‘The center block of the form 
rst.wrapped with one turn of flexible 
Armature paper of 010in t015-in, thick 

ness. The start end of the wire coil, which 
should be about 6 in. long, is fitted with a 
sleeve of cotton insulating material. 

winding on the 300 turns of the 

r coil, snip off the wire, allowing 
about 6 in. for a lead. Cover this with cotton 

vingy send it out from the coil 


th small heok bent on one 
string Through slots in Fo 


Use @ piece of wire 
fend to daw « 
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through a slot in the narrow side of the 
form as indicated in Fig. 10. A piece of 
tape is then placed across the top layer of 
wire and under the lead wire, Fig. 11, for 
added insulation. A quick check ean be 
made at this time by holding one of the 
E-shaped laminations against the coil} as 
in Fig. 12, noting the diameter of the éoil 
in relation to the window open 

core, Next, place one turn of insulating 
Paper around the primary windings, and 
over this the 636 turns of the No. 23 wire 
for the secondary coil.. A piece of cotton 
sleeving should be used around both leads 
of -the ‘secondary coil and carried out 
through the slot in the narrow side of the 
form. Some transformer designs call for a 
fairly heavy wire with only a few turns in- 
volved. If the wire is too heavy to wind 
easily, ‘two wires having a cross-sectional 
area equal to that of the single wire n 

be paralleled or wound side by side for 
easier winding. A neater and more uniform 
winding will result if a hammer and a 
block of wood are used to tap the turns in 
place after winding each layer. Another 
block of wood placed under the form and 
resting on the lathe bed will offer a sup- 
port while tapping the turns of wire. 

Alter both coils are wound, the form and 
coils are removed from the lathe and four 
lengths of string drawn through the fou 
slots and grooves of the form with a wire 
as shown in Fig, 13, The-coils are then 
tied tightly together ‘and the form 
rated. Care must be taken when knocking 
out the center block to avoid disrupting 
the shape of the coils. After this, the coils 
are wrapped with %-in. white cotton coil 
tape as in Fig.-14. Cut and remove the 

t the strings 
pe and secure 
needle and thread. 


proached with the 
dof the tape with 


coil to remain submerged for 
nutes so that it is thoroughly 
pregnated, ‘Then hang it up to dry fo 
several days in a hot, dry place. If the e 
after drying, is too large to fit the 
openings of ‘the lamina 
center block of the 
press the coil in a vise between two pieces 
of wood, as in Fig. 15. Before assembling 
nations, place thin pieces of 
sides and edges of the coil that 
will be covered by the core. 

‘The laminations are stacked around the 
coil in alternate positions. This is done by 
placing the center portion of an E-shaped 
Jamination in the core opening, as in Fig. 
16. A straight lamination is then butted 
against the edges of the E-shaped lamina- 
tion‘on the opposite side of the coil. Then, e 
the center portion of the second iamina~ streight ond Eahoped lomina 


from side to side 
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ping. ue TIRED” MAGNETS 


Electromagnet to eh 
horseshoe magnets 
n truck and tractor magnetos, 
outboard motors, small gas en- 
ines and radio speakers 


By JACK BEATER 
POPULAR MECHANICS, 1940 


TTPHIS magnet charger was designed for 

heavy-duty use in. the shop, and is 
made of materials readily avai 
three separate cireuits in eacl 
charger 
handling magnets of various sizes on the 
‘one hand, and make for greater current 
flow on the other. For very small mn 
such as are used in some speedome 
‘one winding will dev 
all the strength requir 
while for very large mag- 
nets all three windings ean 
be used. 

The cores upon which 
the two coils are to be 
wound are cut from cold~ 
rolled steel 2 in. in diam- 
eter, and each piece is 9 
in. long, Figs. 2and 3. Bach 
end is turned down 6 i 
0 1% meter as 
Fig. 2 and the end of each 
core is drilled and tapped 
toa depth of 14 in. to re- 

. ap screw. 
sof al 
length of cold-rolled steel, 


ble. The 


3 in, wide by 4% in. thick, Two 
-in, holes are bored on the 
centerline of the base, 7 it 
. from each end, 
ehy Lin, 
¢ up before the 
wing of the evils is start= 
4-in, hole is deillodt 

of each of these 
which the holes 
lerbored to 


should be e 
house the 


disks 
Is of the 
winding 
an ontside di- 
E bore 


from the center hole to 
the edge as in Vig. 2. The 
cores must he insulated 
with tough wrapping pa- 
per. Cut sheets wide 
enough to cover the width, 
{the core, and long 
enough to go around 
about five turns. Lay the 
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paper out flat, coat it with shellac, and 
wrap it around the core, using rubber 
bands or string to hold it until the shellac 
has set. The round disks are now pressed 
over the ends of the cores, and the cap 
block of each core is serewed in place to 
hhold the upper disks. Counterbore two 
blocks of hardwood, duplicates of the steel 
cap blocks, to hold the lower disk in place 
on each core while wi 
to wind the coils is 
steady, moderate speed can be maintained, 
‘The head of the lower eap serew can be 
chucked in the lathe headstock, while a 
center hole drilled in the head of the upper 
Ap serew supports the core on the tail- 
stock center. The cores are wound with 
30 Ibs. of No. 17 single cotton-covered, 
enameled wire, 15 Ibs. to each core, and 
5 Ibs. for each of the three windings per 
pole. This winding will take the full am- 
perage of a generator at 15 to 18 volts, Be- 
for the winding, place a protec- 
‘of tape or cotton sleeving over 
that part of the wire that will reach 
from the outer edge of the lower disk 
Place the wire in the 
don the first, hall 
dozen turns by hand, Start up the lathe 
in slow speed and feed the wire evenly 
the core, then back and forth 
across the core until 5 Ibs. have been 
id, Bring the finishing end out at 
top of the coil—the end opposite 
rom the start. Tape the part of the fin 


ind third coils are wound in the same 
mner as the first, except that the start~ 
end of each coil is cut a little shorter 
than the first for later identification, A 
layer of heavy paper is wrapped around 
the coil between windings 1, 2 and 3, Fig. 5. 
outer insulation of the completed coils 
ists of another wrapping of heavy pa- 
banding with cotton tape 

nd an application of shellac. For a final 
the coils can be painted or enameled 
color. The second core is wound exactly 
like the first except that the winding is 
done in the opposite direction. In other 
words, one coil is wound right hand, the 
other left hand. In this way all the starting 
ends will come out at the bottoms of the 
coils and the finishing ends at the tops 
Before assembling the coils to the base 
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plate each of the three windings on each 
coil should be tested with a 6-volt 
and an accurate ammeter. Each indi 
winding should show a current flow of ap- 
proximately 2.67 amperes. A slight varia- 
tion is permissible but if a full five pounds 
of wire have been used on each wind 
the readings should be within close limits. 
A high reading shows that a number of 
(ums or layers are short-circuited. 

The two coils are bolted to the steel base 
before being connected together. ‘This 
sembly is then screwed to a wooden sub- 
base in the manner shown in Figs. 3 and 5, 

Connections are made as shown in Fig. 6. 
Each pair of windings is connected in 
parallel, as this allows double the amperes 
to flow. All six starting ends are soldered 
together to form a common connect 
the battery or other so 
‘The two starting ends of the two No. 1 coils 
are soldered together and ¢: 
sle-pole knife switch. ‘The starting ends of 
the No. 2 windings are joined together and 
connected to No, 2 knife switeh, while the 
starting ends of the two No. 3 windings are 
connected to switch No. 3, Fig. 6. With this 
rangement it fs possible to connect either 
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‘one, two or three of the charger windings 
into the circuit, depending upon the mag- 
net being charged. 

‘The charger can be operated on from 
one to three or more 6-volt batteries, or 
from an automobile generator capable of 
delivering 15 or more amperes. The charg- 
er described here is connected to such a 
generator; the output to the charger is 26 
amperes and 18 volts at 1,800 rpm. ‘This 
overload results in no harm because the 
generator is used for only a minute or so 
ata time. In charging a magnet the north 
pole of the magnet must always be against 
the south pole of the charger, Small mag- 
nets ean be spun above the charger, Fig 4, 
and allowed to assume the right position 
‘of their own accord, but for the bulky 
‘magnets a pocket compass should be used 
to identify the proper polar relationship. 
‘Tapping on a magnet with a non-metallic 
mallet during the charging process aids 
somewhat in magnetizing, Fig. 1. 

‘To complete the magnet charger outfit 
an assortment of steel blocks, Fig. 1, will 
be needed. These are used to make a 
contact with various shaped magnets. 
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TRANSFORMER 


=e 


sity be built 
‘(ructions cont 
are two ty 


follow 
thi 
app 
shown in Fig. 2. 

for:ner has its wi 

piece of the core 
while the latter has the p: 
ind the secondary on the other le 
he built 


core, Cores: ma 
dard. silicon 


arting point in ty 
sign is the exact detern 
put required in watls, whieh is the product 
of aunperes and volts. For example, 
vull transformer delives 
pul of 
weave going to build 
ul Ut the fr 


1176 turns. The next higher even number, 
or 12 turns, should be used. 

Next, we should determine the size of 
wire needed for the secondary, which de- 
pends on the current to be passed, already 

wn to be 20 ainp. Multiply the amperes 
shell type, or by 1,000 for 

to find the cross-sectional 

re in circular mils. In the 

‘example, this would be 15,000. Table No. 6 
gives the wire sizes corresponding to the 
nil area. As the figure 15,000 is 

jot given, take the next one above it, 


watts 


sail 
tor table Ne 


selected, which is TAD watts, 
wire required for the 
found by multiplying: the 
xiven in table Nu. 1, by the volts req 
which in this case is 6 volts limes 1.96, or 
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CONSTRUCTION 


depends on the size of the core on which 
to be wound, the number of turns 
already being known. ‘To estimate the 
weight of wire needed, consult table No. 6, 
where we find that No. 8 sec. wire wi 
wind 55 turns per square inch. Dividing 
our turns, or 12, by this nember we get 
218 sq. in, as the 

the wire on the coil. 
ber by the distance aro 
found in table No. 1, we get 8% times 218, 
or 18, which is the number of cubic inches 
of wire needed for the coil. Table No. 6 
also gives the number of pounds of No. 8 
sc. wire per cubic inch as 228. By n 
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is number by 1.8 eu, in, we get 
16 Ib, or the approximate weight of wire 


or the secondary coil, 
‘The next ste 


is lo find the size of the 
t. From table No, 1 we 
ind that the width of the core leg on 
which the coil is wound should be 1% in. 
‘This table also gives the thickness of the 
core as 2%ig in, and the approxin 


's how all the core dimes 
ed on the width of the core leg 
is indicated by W. It only rei 
to determine the turns, wire size and 
weight of wire required for the primary or 
input coil. Referring again to table No, 1 
that there are to be 212 turns, 


er to table No. 5 to lind the size of 
wire needed, which in this case is No, 19, 
1 a wooden fort 


ickness 
ions of the 
core, which in this ease is 1% by 2!ig in, 
and is covered with (wo or three lay 
heavy brown paper for a distance equal to 
the length of the coil, which in turn is 
made Y% in, less than the length of the 


“sof 
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in be calculated by 
ail of Fi 


ms of 
t three 
turns of each layer of wire are wound ovei 
a length of friction tape, and this is dou- 
bled back over the coil, as shown in Fig. 3, 
the end turns will be securely held in 
place. A thin sheet of tough paper should 
he wound between layers of w 
permits. If there is not room for this, use 
sheet between every other, or every 
third When the primary coil has 
heen completed, cow 
heavy brown paper 
ondary coil. Great eare should be taken to 
prevent contact between the two coils. 
When completed, they are slipped off the 
form and bound with tape, as in Fig. 1. 
‘the core is then slipped into the coils, as 
shown in Fi the core and coil 
assembled, they should be 
pregnated with orange shel 
th. If orange shellac is used, 
dilute it with an equal volume of alcohol. 
A large can will serve as a dipping tank. 
Allow the asst to soak for about 12 
hours, after whieh it is left to dry thor 
oughly for an equal period. ‘To complete 


the drying, bake the trausformer at a low 


have be 


vil va 


heat for 2 or 3 hours. Shell-type trans- 
formers may be completed by bolting on a 
of standard pressed-steel end plates 
ible in various sizes corresponding 
e punchings shown in Fig. 12, 
Core-type transformers are easily as- 
bled in a jig, as in Fig. 6, the strips 
piled alternately, as shown in the de- 
tail above table No. 7. ‘The cores must be 
bound together and securely taped while 
held in a vise to avoid hum. Figs, 7 and 8 
show the steps for binding a core of this 
type. The coils are wound separately and 
slipped on each leg of the core, as in Fig. 
10. To do this, remove the laminations 
from one side of the core, as shown in 


Fig. 5, replacing these, as in Fig. 9, after 
coils have been placed in position, A. 
mallet or block is used, as in Fig. 11, to 


force the laminations down evenly, after 
which they are taped securely, ‘The trans- 
former may be clamped with channel iron 
or angle-iron brackets, as shown in Fig. 
14, and mounted in a metal box, as in Fig. 
16. The cord, which connects the trans- 
former to the supply circuit should be 
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brought into the can through a 
porcelain bushing. Low-voltage 
secondary connections are made 
to brass screws or binding posts 
mounted on a fiber or Bakelite 
strip, as in Figs. 16 and 18. Then 
the can is filled with melted insu- 
lating tar, Fig. 17, obtainable at 
battery-service stations. 

If you need a size of transform= 
er not covered in the tables, refer 
to table No. 5. Locate the desired 
size, or the nearest one of higher 
value, in the first column, Oppo- 
site this size is a design number 
needed for figuring the other val~ 
ues, This table also gives the 
size to be used for the pri 
coil. Let us assume that you 
to build a core-type transfor 
to convert 110 volts to 220 
on a 60-cyele circuit, and that 
will need 5 amp. from the seco! 
ary, ‘The watts will be 5 times 220 
‘or 1,1000, Consulting table No. 5, 
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SHELL-TYPE TRANSFORMERS, TABLE No. 2-25 70.49 CYCLES. 
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you find the design number for 
1,100 watts to be 3320, and that 
the primary coil should be wound 
with No. 9 wire. Remembering 
this, you turn to table No. 3, wh 
contains formulas for calculating 
60-eyek spe transformers. 
In the space under the first col~ 
‘umn listing the size in wat 
1,100, which you have already 
found. For the second column 
divide the design number, or 3320, 
as found in table No. 5, 
and you will get 247 for the num- 
ber of primary turns. The weight 
of primary wire for the next col- 
ind the weight of secondary 
may be calculated later by 
the same method as has already 
been outlined, ‘The 
secondary turns per 
volt is next determined 
by dividing 75 by the 
design number, in this 


case 33.20, which gives 

225. Likewise, multi- thickness of corenced- 
plying, .093 of the next v ed can now be figured 
column by 33.20 gives by dividing the area 
3.08 for the cross-see= already found, or 3.08, 
tional area of the core. é by the core ‘size, of 


To decide on a core 5% gives 
size, look up the col~ 

umn and select a size 
proportional to. those 
given for other sizes 
ormers. In 
4 in. will be 
tory. The 


hiplying 
the thickness of the core, or 1 
by 10. giv 


for table No, 3, you 
a proceed to design the 1,100 


e more turns on the see~ 
on the primary, 


designing trai 
Id always check the window spac 

the cor e that it is large 
ich. c res more space, 


size. In 
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: the pros 
For low-vollage transformers, where the 
amperage is high, it is best’ practice to 


wind several small wires side by side at 
the " connecting them together 
ate stead of using a single Jarge 


wire. ‘The total cireular-mil area of the 
small to that of the 
sygle w substituted, 
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BRASS CONTACT pasuexton 


Current can be passed through this ro- 
tating contact unit to operate model speed- 
boats, small machines that must be moved 
about to the work, lawn mowers, power- 
driven hedge shears and any other equip- 
ment of a similar type which must operate 
at a considerable distance from the power 
source. No dimensions are given in Fig. Las 
the unit can be made any convenient 
It is necessary, however, that the spring- 
brass contacts have a cross-sectional area 
equal to or greater than that of the line 
‘which Supplies the curvent. Another im: 
portant point in the construction is adjust- 
ment of the spring contacts so that they 
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Welding transformers, passing several 
hundred amperes, should have secondary 
windings of heavy copper ribbon or strips 
of sheet copper. ‘To figure the number of 
amperes a strip of copper can carry safely, 
multiply the width by the thickness to get 
the cross-sectional area in square inches, 
and multiply this produet by 1,275. Cop- 
per ribbon or strips of sheet copper are 

ted before winding by wrapping 
n with plain linen tape or strips of 
nished cloth, Splices must be soldered, 


1948 


sore YP) ) @ 


bear uniformly and yet lightly on the con 
tact rings, thus avoiding any undue drag 
when the unit is rotating. Surfaces of the 
contact rings should be polished glass- 
smooth and the ends of the spring-contact 
arms must be slit with a hacksaw as indi- 
cated. This helps to prevent arcing. For 
use on 110-volt current a guard made from 
a tin can is a good safety precaution, Fig. 2 
shows the unit in use delivering current to a 
model speedboat running a circular course, 
Fig. 3 suggests another use, that of deliver- 
ing current to electrically driven hedge 
shears through a long extension reel. 

C.L. Meehan, Lakeview, Ont, Can, 
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Three-Phase Variac 


This variable transformer controls voltage to 
three-phase motors 


By HAROLD P. STRAND 


Blectilty Editor 


motors, you need to be 

able to obtain exact volt- 
ages, aceoriling to the ease 
at hand. This is especially 
required when taking am- 
meter and wattmeter read- 
ings both under no load and 
various load conditions, 
where a few volts high or 
low in the line would make 
readings Inaccurate, Watts 
increase as the square of 
the applied voltage, while 
amperes increase directly 
as the voltage. It is there- 
fore very necessary to be 
able to control the voltage 
supply when testing, 

With single-phase motors 
‘ simple variable transform. 
er, known as a “Variac,” 
which is made by General 
Radio Co.,Cambridge,Mass., 


I: THE testing of electric 


tailed in this article, in which three 
single-phase Variacs are built into a 
‘convenient caster-equipped stand and 
connected into “Y” to form a three- 
phase voltage regulator. Jacks allow 
connection to the line and others to 
the lond, while special jacks (shown 
in drawing) make it easy to connect 
ammeter and wattmeter in the cir- 
cuit while motor is running if de- 
sired 

Note in drawing, that wooden base 
is made of three thicknesses of 3 in, 
maple or birch, which are laid in al- 


ternate grain positions similar to ply- 
wood. A frame is made from 1 i 
igle iron to ions shown, with, 


short pieces welded on top and bot- 
tom to allow bolts in drilled holes to 
secure frame in place, Top panel is 
1 in, slate, fiber board of Bakelite, 
and drilled as shown, Four heavy 
commercial type casters attached {0 
underside of wooden base make it 
‘easy to move unit around, 

Discard original 44 in, 
furnished ia 


in, cold rolled 
steel 23%4 in. long. ‘This shaft passes 
through the three Variacs and rotat- 


is useful instrument to use 
for the purpose. Three-phase motors, on the 
other hand, require a special three-phase variable 


transformer to do the job. While such a device 
can be purchased, they are quite expensive and 
not always easy to obtain. A very satisfactory 
‘one can be built in the electrical shop, as de- 
snc 10 une 
Ba0v. Go Coan 
» wat ere 
reavaina. wHeKS 
Pane on —| 
eG VARIA acid 90, 
(oxo! 
wiping 
GRAM 


20 AMA FUSts 


Lett. close-up of top of Variae show. 
ing 0260 diel plate and jack con- 
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ig element of each is moved to 
its extreme left hand position and 
then locked to shaft with 
screws. In this way, movem« 
of shaft rotates three rotors to- ssneure 
gether. ‘The three units are held (32 
together by using % in. dia. 
spacer sleeves or 
% in, high, with at least a % in. 
LD. These can easily be cut from 
pipe, and 3 are used between each 
‘or G are required in all, Place 
them at the 3 corners of the hex- 
agonal frame, which leaves orig 
inal clamping bolts at the other 3 
corners. Use short % in. bolts 
through spacers to secure units 


ZNO Wartaatren 


user sacra ‘ 
Shacks" Thous wea Cust 
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MATERIALS List—2PHASE VARIAC 
BASIC UNITS AND FITTINGS 

2 model 100 Q, sn 

(Generat Radio 


1 ct plate to se with. some, 0.26 
{Gengvat naats Con Carn ve 
1 per RB halt 26" long 5 94" ah 
ANGLE IRON Rote. 


WenvY CASTERS 


2 fore ap Joined ond glued 
= —| oy ‘y gn‘ aiechon on 

Rae (Fs Re oes 

Tek. 2 Becks (oleciealwuppiy store) 

i ibe specer sleeven, 14° Jong x 94° OD. x 34° 


together. At the base end, use 3 in. bolls, about 
3% in, long through holes in lower frame and 
drilled holes in base; these hold assembly in a 
rigid position. 

‘This unit was designed to be used on a 230 volt, 
B-phase line and voltages from 0 to about 260 
volts can be obtained from it in very gradual 

ished with each Model 100 

stamped 0 to 

130, which is not suitable for this job. Therefore, 
a plate can be obtained from the manufacturer 
which reads 0 to 260 as required; this stamping 
is sometimes found on the reverse side on the 
original plates which are furnished. Or you can 
make one up, using stamping dies for the numer- 
als. One of the original hand wheels is used at 
top end of shaft as shown. Make up the jacks 
and plugs used with the transformer from brass 
stock (see drawings). ‘Three round jacks receive 
plugs from the line and 3 others of the same type 
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IN HERE 


DIAL READING 
"260 vouts 


“y'connection 
‘TOP PANEL LAVOUT 


are used at the load side. An additional one is 
used for the “Y" connection which, for spec 
testing, may be useful to have out at the panel. 

Jacks for the instruments are also made up 
as shown. Note that with instrument plug out 
of its jack, lower spring contacts will be closed 
and thus circuit is closed to the load. Insertion 
of plug separates points and current is diverted 
through instruments so readings can be taken, 
‘The line and load jacks are turned on the lathe 
from % in. dia. brass stock to ¥ in. leaving a, 
shoulder as shown. This is threaded ¥% in. by 
20 threads and two thin brass nuts are used 
1g and connection of wires. For the 
plugs turn Yq in, dia. brass stock to ja in. leav- 
ing a shoulder as shown. A saw cut in the end, 
1 small hole drilled at top end for the lead wire 
‘@ piece of Bakelite tubing for a handle, 
complete this job, Wires for leads should be 
extra-flexible #10 rubber-covered, single con- 
ductor cable. “Heavy spring battery type clips 
with rubber protectors are useful at the ends for 
attachment (0 line and to motors. 

Follow details for making instrument jacks 
and plugs closely, as they must work right in 
the circuit. Note that phosphor bronze strips 
are bent up to shape, so when sceured in 
hole in panel, their ends are tightly hel 
gether. 


and split piece length-wise, removing Su 
stock. Then place a piece of 3o in. Bakelite be- 
tween the two halves and place assembly in a 
vise for drilling. Drill and tap two holes for 
12-24 thread at points indicated and thread pieces 
of Bakelite rod or similar insulating material for 
the holes. When dressed off, assombly will be 

tly held together and yet two halves of plug 
will be insulated from each other. A piece of 
Bakelite tubing pressed on the top end, after 
wires have been soldered in drilled holes of plug, 
serves as a handle and also holds top ends of 
split plug together. 


40 
Wiring of transformer is simple (see diagram 
of connections). Attach two 3-pole cutout blocks 
to the perforated cage of top Variae and use 20 
ampere fuses protection against overloads. Wire 
with ordinary #12 solid rubber-covered wire, 
placed neatly as shown. Drawing shows which 
terminals to use at each terminal board. 

In S-phase motor testing, use a single watt- 
‘meter and ammeter and connections as shown in 
drawing. Always leave instrument plug out of 
its jack when starting motor, to protect in- 
struments from the usual heavy motor starting 
current, After reaching full speed insert plug 
in jocks 2 and 3 in turn. Note that wattmeter 


* potential lead with its spring clip is attached to 


under panel at #1 jack, which will not be 
used in this test, At no load, it will be found 
that with meter plug inserted in jacks the same 
way, unit will give one up-scale or positive 
reading and the other will tend to read down: 
scale or negative. Turn plug over or reverse 
wattmeter, if it is equipped with reversing 
switeh, so as to get a reading on this negative 
value. The true no load watts result from sub- 
tracting low reading from the higher one. 
full load, both readings will be up-scale, with 
plug placed in jacks the same way (they are 
simply added for the watt value). 


Raritan 
Cth 


fort 


Hosa SRE ana 


If desired and instruments are available, two 
wattmeters and ammeters, each group equipped 
with one of the instrument plugs, will be found 
more convenient. ‘This saves switching from one 
jack to the other. Potential leads of both watt- 
meters are clipped to same line terminal at #1 
ick. Readings can be taken in two legs of cit- 
‘cuit at the same time, which is preferable. Am- 
meter readings of current ean be taken by plug- 
ging instruments into all three jacks. You can 
average the readings to get the current value. 


Brace on 
Miter Box 


© A strip of wood 
bracing top of a 
miter box keeps 
sides_more rigid 
and insures more 
perfect cuts—M. 
Lacock. 
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Electric. Temperature 


WTO! MAKE THERMOCOUPLE; PYROMETERS 
; evs RATURES: OF: ETENSMETALS; ETC: 


THERMOCOURLE* 


by CA. Crowley 


POPULAR MECHANICS 1934 


of all necessary to decide upon the 
h should be used 
2 shows the 


type of metals ‘wh 
in the couple itself. 
maximum working tem) 
can be used 
of thermocoup 
couple shown in 


casuring 
temperatures as high as 2,500" F It 
is impractical to build thermocouples 


siuivonts 
CORRESPONDING, 
WO TEMPERATURES 


oa 
saa 
se2of | 
a4 

au 
cso} 
4c 
ns 
Hs 
en 


TWO pieces of wite of different meta 

or alloys, welded oF brazed to 
at one end, and connected to a de. 
voltmeter at the oth 
couple 


is suflic 
001 of 


rol 
admirably meter v9 030 
In designing a thermocouple, it is first LO? ON 0 88 08 oe | 
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FOR "MEASURIN 
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all thermocouple meta 
ith the exception of platinum and ex- 
tremely expensive alloys, melt or cease to 


high, one of the other couples 
ig. 2 nay be selected for the 
uple made from Nichrome 1V 
and Advance wires, is the most 
of all of the couples described. 
couples made from these meta 
used up to 1,600° F. ¥ 
which metals will serve 
the purpose at hand, it will be necessary 
next to decide upon the form of couple 
and pyrometer which are to be construct- 

to be used for measur~ 
of molten metals in a 
ible, the design shown in Fig. 3 is ex- 
tremely practical. ‘This type ot pyrometer 
consists of a millivoltmeter mounted in a 
handle turned from wood. ‘The ends of the 
thermocouple wires are attached to the 


1% posts of the millivolimeter as 
shown. If rigid No. 8 or 10-ga, wire is used, 

arrangement is quite handy around 
the shop. If the thermocouple required 

tbe permanently installed for indi- 
ature inside a furnace 
or other inaccessible place, a unit such as 
shown in Figs. 8 and 9 is more satisfac~ 
tory. With this type of installation, the 
‘voltmeter is mounted on the wall as 
in Fig. 8 at a suitable location where it 
can be read easily and the wires run to 
the thermocouple which is permanently 
installed in the furnace or other equip- 
ment as in Fig. 9. If you wish a rugged 
portable pyrometer, Fig. 10 shows the most 
convenient method of construction. In this 
case, a section of steel tubing is welded 
closed at one end and the thermocouple 
junetion inserted and sealed ir. place. ‘The 
lead wires from the couple to the instru 
ment should be well insulated and may be 
made as long as required, provided a: 
sulliciently large size of wire is used. ‘To 
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1S weateo. 


et al any ce it location and the 
thermocouple tuhe inserted into the fur 
hace or other location at which it is de- 
red o read the temperature. ‘This type 
of pyrometer is px rable 
when the unil is to be used for metallurgi 

cal work. Many metals and alloys when in 
conlact with thermocouples, will alloy 
with them and therefore change the 


After selecting the particular the 
couple metals, which will ope: 
maximum temperature whieh the wi 
to be used on, from Fig. 2, and 
have decided upon the form of ui 
will be the most serviceable for your pur- 
poses, the next step is to pro 
terial needed. ai 
the case of all of the instruments, it is de 
sirable (o use as large a wire size as pos- 
sible for the construction of the couple in 
order lo previ and to take the 
nstrument as accurate as possible. ‘Ther 
mocouples which are to be operated at 
high temperatures particularly, should be 
constructed of at least No. 10-ga. wire. 
For intermittent use and when short leads 
are used, No. 12, 14 or even 18-ga. wire 
may be selected. "The exaet length of ther- 
mocouple wire required to reach from the 
couple location to the instrument is meas- 


t losses 
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FLAME ADJUSTED 
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ma 
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ured and this exact length is eut from 
both kinds of wire. Many of the alloy 
vires used in making thermocouples 
are difficult to cut and, accordingly, the 
corner of a grinding wheel will be found 
convenient for this purpose. ‘The grinding 
wheel is also handy to use in removing 
oxide or corrosion from the surface of the 
wires to insure a good contact with bind- 
ing posts. Next, the ends of the wire 
fastened side by side in the jaws of a vise 
as shown in Fig. 1. The ends of the wires 
should protrude above the vise jaws about 
fn inch. ‘They are then twisted together 
as shown, with a pair of pliers. ‘The twists 
should be made regular and firm to insure 
good contact, If the thermocouple is to be 
operated at a temperature below the melt- 
ing point of silver solder or brazing spel- 
ter, the junction may be brazed neatly by 
heating it in the torch, Fig. 4, sprinkling 
with borax and applying just enough si 
ver solder or brazing spelter to flow into 
the junction and insure good contact, For 
high-temperature work where brazing 
would not be satisfactory, an oxyacety- 
lene torch should be used to weld the ends 
f the wires together. In making thermo- 
couple welds, it is convenient to hold the 
torch in the vise so that the flame will be 
horizontal, as in Fig. 5. The gas valves 
are then adjusted to produce a slightly 
reducing flame about 6 or 8 in, Jong and 
so thal the inner cone is between 1¥%4 and 
148 in. long, A reducing flame is produced 
when a slight excess of acetylene is being 
fed to the flame. Now, the twisted june- 
tion is held in the flame until both wires 
become red hot. ‘The junction is then with 
drawn and dipped into a good welding 
lux as in Fig. 6. ‘The flux will stick to the 
wire due to its being melted by the heat. 
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CONE OF TE Fae 
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‘The wire junction is now 
returned to the hottest part 
of the flame and kept mov 

ing to insure 
as in Fig. 7. In 
of the wires 

junction will tend to 
nil some eare will be 


aking up the 


It before the other 
quired to prevent 
the other wire 
ture. Careful 
lame will easily over- 
nsure a good neat weld. 
have just reached their 


comes to its 
manipulation 
cone this an 
When both wir 


melting points, rotate the couple carefully 
so that the metal from both wires flows 
togetl ball of molten metal 
at the tip job has been handled 


satisfactorily, this ball of m 
flow to the end of the eo 
of an inthnate mixture of both metals 
welding a thermocouple by this method, 

re should be taken {o avoid overhea 
and burning. A. bur 
weak and in addition 
rale temperature read 
ed to the millivoltmeter. It is important 
that the weld be completed at the first 
‘empl, inasinuch as repeated heatin 
cooling is Jikely to bring about certain 
changes in the alloys which would pre- 
vent them from funetioning properly. If 
the first weld ‘cessful, the j 
should be eut off and a new junction pre 
pared. After a little practice, the job 
be handled quite easily. 

Having completed the junction, the oth~ 
er ends of the thermocouple wires are filed 
or ground clean and bright to insure good 
contact and connected to the terminals of 
the millivoltmeter. ‘To test the instrument 
for polarity, and also to check the effe 
tiveness of the weld, the thermocouple 
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OPTIONAL 
INSULATION. FoR 
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may he placed in the flame of a burner 
while watching the voltmeter needle as in 
Fig. 11. If the needle tends to move in the 
wrong direction, this icates that the 
couple was connected wrong and then, the 
connections to the instrument should be 
reversed at the meter terminals. If heat- 
ing in the flame produces a regular de~ 
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TESTING FOR 
Pouariy 


COUPLE FST 
MELTS Ar 


millivol 


ing to the plan which has been de 
upon. If the unit is to be built according 
lo the plan shown-in Fig. 3 the wires will 
need to be bent carefully to the proper 
shape so that the ends can be fastened 
tightly in the binding posts of the milli 
voltmeter, After this, the wires may be 
formed so that they’ are of convenient 
shape for inscrting into the furnace while 
holding the handle of the instrument in 
such a position as to facilitate reading. If 
the unit is being built along the lines i 
dicated in Figs. 9 and 10, porcelain beads 
or glass beads, if the temperature to wl 
the pyrometer is to be exposed is not high 
enough to melt them, should be slipped 
over the shown to prevent the 

coming et with each oth 


f sections of asbestos tubing over the 
ire length of each wire. A conveniei 
plan which produces a neat job is to pla 
asbestos tubing over the wires and to e1 
case the two jointly in a length of rubber 
tubing. ‘This will effectively prevent con- 
tact between the wires. 

Fig. 14 shows a millivoltmeter scale to 
whieh has been added figures giving cor- 
responding temperatures for use with a 
Nichrome Advance thermocouple. If the 


tenn wince 
MELTS aT 
620° F 


unsen 


pyrometer is to be used with other types 
of thermocouple metals, the meter scale 
can be drawn up according to this plan by 

ing the temperature values correspond- 

o millivolt readings as shown in Fig, 
2. If you do not wish to remove the face 
from the millivoltmeter and thus take the 
‘chanice of impairing its accuracy, it is quite 
satisfactory simply to prepare a chart 
which gives temperatures. corresponding 
to millivolt readings. A chart of this type 
can be placed on the wall near the py= 
rometer for instant reference. 

‘Lo use the pyrometer thus altered, ad~ 
just the zero adjuster on the millivolt 
meter until the needle points to the milli- 
volt reading corresponding to room tem= 
perature, This should be done with the 
couple out of the heat. Upon inserting the 
couple into the furnace the needle 
then read correctly. For more accurate 
work the couple should be calibrated by 

melting tin and then in melt= 
igs. 12 and 13. As the metals 


then the reading will hold con- 
stant for a few seconds. ‘The reading at 
which the temperature holds constant is 
the melting point. ‘To check this value let 
the hot molten metal cool while watching 
joltmeter. Here again the needle 
at the melting point, 


xing paints, an accurate meth- 
od of assuring that.each batch will be 
identical in color, is to put a sample ‘of 
each one on a clean paddle and let them 
run together by inclining the paddle. Ifa 
blend is noticeable when the two samples 
mix, the colors are not identical. 
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MODERN MECHANIX, 1934 
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that supplied by the Hight 
Hine and found unavailable? ‘This easily 
built transfoser will supply 


insted ra 
swvitehes oF 
val 


eof 


ws at the di 
nd only, 

oils he wishes 10 
econdary 0 
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In your shop work, Save you had ocvasion 
to use a voltage low 
supply? This transfor 
slepdown vollag 


has 97 different 
to-fill your needs, 


ly overlooked in siall_ transformer 

on. ‘That principle is that when a 
flows through two adjacent secondary 
coils in opposite directions, with these coils 
‘connected in series, the voltage available at 
the two ten 


ils when the eurrent flows through 
the same direction, For example, 
the 3-volt coil and the 4= 

ith the current flowing 
the 


volt coil in sev 
through each coil in the sane directio 


. It we 
0 coils so that the current flow= 
is in the opposite direction to 

the voltage 


vidual voltages, or one volt. By means of 
squick-change leads aud terminals, coll con~ 
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nections may be changed within a 
few seconds, Whei itis necessar 
to 


‘other, the removable core section 
makes it possible (o complete that 
operation within less than two 
minutes, 

‘The transformer is 
‘operation on 120 volts, 
and has a conservative output rat~ 
ing of 100 watts. Since the output 
voltage requirements will vary 
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with each individual builder, datn 
for winding secondary coils’ with 
finite voltage output will not be 


given, Instead the bullder may 
wind coils to meet his particular 
needs, 

‘The first step in building the 
transformer is to cut the core 
laminations to the sizes shown at 
figures 1, 2, 3, and 4. ‘The alec! 
sheets for the laminations may be obtained 
from the salvage stock of power companies, 
W that is not obtainable, stove-pipe iron of 
26 or 28 gnuige may be substituted, Cut 

ih pieces of ench size to make slacks as 
it Fig. 1,1” high; Fig. 2, 2” high: Fig. 

Fig. 4, 2". Make two wood forms 
for forming the core sections, as shown at 
Figure 5. One form should have an inside 

th of 439” and the other form an inside 

th of 6”. Cut four wood blocks, 44" thick, 
'4” aquare, for holding core. Jauninations In 
place before they are taped. ‘The method of 
forming the core sections is shown at figure 5. 
‘of friction tape are placed in the wood 
facilitate removing the leminations 
m. Wrap the tape atound the 
and the laminations, place the 
whole assembly in a vise and wrap the center 
section tightly with frietlon tape. The com. 


Tach coll should be wropped firmly wit colton tops. 


Avery tall; sumbere ore veleved to ta ext 


‘Wisding with Ii (abovelr removing wire coll Gstow, 


GRANDDAD'S ELCTRICITY BOOK 


2 


ion 
(ies 
JA ere 


Pei Fir, 


cemeneioer 
paige 


pleted core section 


shown at figure 6. Wh 

nbling the core section which will be 
be, paint each lamination with shellac 
assembled. This will 
to a solid section. The 
tonyer sections of core then are assembled 
ina similar manner in the larger wood form, 
‘with the exception that only two wood blocks 
will be vequired. ‘The wood blocks are placed 
in the form on top of a ¥2” stack of lamina- 
tions, figure.2. ‘The center laminations, figure 
3, next are placed in the form between the 


wood blocks, followed by another stack of ° 


long laminations. 
Assemble the core with short section on 
the bottom and the two long sections in an 
upright position. Drill the two pieces of 
angle iron as shown on the side-view drawing. 
‘The holes for clamping the two pieces to- 
gether should be ¥%4". Drill 5/32” holes in 
the ends of the angle irons to hold the wood 
block. ‘Thread the ends of the 14” round rods, 
figure 11, and clamp the angle irons to the 


th hexagon nuts. Insert a wood block 
between the ends of the angle irons to hold 
the terminal strips in place, as shown on the 
side and end-view drawirigs. 

Drill the wood terminal strips as shown at 
igure 9, Turn the ends of the 8-82 brass 
‘achine screws as shown at figure 13. Insert 
the machine screws in the wood terminal 
strips so that the heads of the serews rest in 
the countersunk holes. ‘The heads of the 
serews should be below the surface of the 
‘wood strips so that they will not make contact 
with adjacent screw heads, Secure the wood 
terminal strips to the wood block and join 
the two strips together at the top with a wood 

‘A winding jig for winding the primary coil 
is shown in the drawing. Jig consists of two 
‘square wood sides and a wood center block, 
held together with a threaded crank. Slots 
are provided in the sides and center block 
for the insertion of tie wires which will hold 
the completed coil together while it is being 
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semoved from the jig. Before starting the 
‘winding of the primary coil, place a piece 
of serap wire about 9” los 

rap apiece of thin 3°12" cardboard 
around the center block of the winding ji. 
Drill a yy” hole in a piece of wood to serve 
fs a support for the threaded end of the 
winding fig, plnce the eoil stspport in a 
and wind 360 turns of No. 20 D. C. C. 
evenly on the jig over the eardisonrd 
center, Before starting the winding, allow 
an end of the wire about 6” long to extend 
Uirough one of the slots In the side of th 
winding jlg, Twist the ends of the tie 
wires together around the coil and remove 
the coil from the jig. Connect a piece of 
lamp cord to the two ends of the eoll, solder 
and tape the connections, then tape the 
whole coil with eotton tape, In and out 
trough the center of the coil and parallel 
with its length. Be sure to remove the tie 
wires when they are no longer needed. 

Dip completed coil in ohellae oF varnish 
and allow it tc dry. ‘The secondary coils 
fare woutw) ii a similar manner, with the 
exception the: the center block of the 
winding jig should be only %" long. Since 
the builder wil undoubtedly wish to select 
voltages best suited to his needs, no datn 
for winding particular secondary coils will 
be given. By allowing 33 turns of wire 
for each volt that he requires, he may wind 
his coils accordingly. Each coil should he 
Wound in the same direction and after ench 
coil is completed, the starting end should 
be painted or marked to make iden 
tion easy, ‘The size of wire used in the 
secondary coils will depend upon the 
amount of current required at the par- 
cular voltage for the finished coil. 

‘Total current in amperes which will be 
avnilabie from any secondary coil may be 
found by dividing the wattage of the trans 
former, 100 watts, by the voltage of the 
secondary coil. For example, the total 
current available at 6 volts would be 16% 
amperes, but there are few applications 
where that amount of current would be 
required. By allowing « cross-sectional 

£3,000 vircular mils for each ampere 
reiit required and referring to a wire 
le'for the zearest corresponding 
the numerical size of the wire may be de- 
termined easily. Mark the voltage on each 
secondary call to permit a quick select 

Drill the two pieces of band iron as 
dicated at figure 10. ‘The holes in one 
piece should be 
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\d those in the other piece y4". Cuta shoul largest size used in the secondary coils. 


der on the two pieces of 34” round steel and thread 


the opposite end as shown at figure I. Rivet the 
nds of the threaded rods in the #,” holes in the USTORUATERIAS. 

piece of band steel, Place the two pieces over 

the upper section of the core and elamp in place 

with two wing nuts. To change secondary coils 

it will be necessary only to loosen the clamp and 

remove the upper section of the core. 


ong 


at figure 14. A %4" hole is drilled in one end of 
the brass piece, after which it is slotted to make 
ight Jit on the end of the terminal serew, figure 
13. “A 3/32" hole is drilled in the opposite end, in. 
which the connecting wire is soldered. Four con- 
necting lends will be required; two short leads to 
‘connect between adjacent terminal serews and 
two long leads to connect between terminals on Seeded 
‘opposite sides of the terminal strips. The connect 

ing leads should be of flexible wire as large as the 


ELECTRIC TORCH 


Electric Torch Made From 600-Watt Heater Elements 


(low-heat) poste 
tion, only a little 
current passes 
through 1 

whereas 
“on” (high-heat) 
position, batlrheat- 
er clements op 
ate to send full am- 
erage through the 


Yi" BRAZING RODS 
corner stars 


Fre manor torch. Gantion: 
na Plugged in, the 
HARDBOARD- torch becomes 
PO) OF heer Cay electric “how” 


dept ent cono and should. be 
=e "avo nue treated as stich to 
avoid a shock from 
Two outlet boxes, a the exposed parts. dn use the 
duplex receptacle, two tips of the two eating are Motake ee 
Porcelain sockets, atog- gether by sqzieezinn the hence te 
gle switch and two 600- frosts are held tovethoe moneianke ee 
Wwatt heater elements then slowly spread apart Tite gant 
Drovide the parts for tne same which i disected at the 
Fesisiance unit of this and coitrolled by varying the tree 
homemade electric the handles. The are vill form beter y 
torch, which isdesioned the switch at high heat, sflor which te 
to handle both light to lowe feat. Use anly cored 
Brazing, and hard Sole made expectally fur electric torches 
dering. The sockets ave post loon ue they tna 
Screwed to the bottoms bracing, silver sofdering of hard 
of the outlet boxes and be sure thatthe parts tobe (rents 
‘wired according to the ‘lean and covered with a goed fs 
diagram with asbestos before beginning. Use an asbosiee bone 
heater cord. With the switch in the “olf? fora base when doing extontee ark 


ee Bie HEME 2 
nes 
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Complete step-by-step in- 
structions for building a 
transformer for 115 volt, 
60 cycle input, with three 
secondary voltages, 


Building G 
POWER TRANSFORMER 


60 volt-amperes to be on 
the safe side. Referring 
to the table on suggested 


or the ame 
plifier of a record pl 
First, you will 1 
of winding 
suitable 


on hand from a 
former formerly us 
‘8 motor control unit and 
the old coil was removed 
il substi i ‘and the iron cleaned up, 
factors as The center leg of the E 
design sections measures 14 in, 
: wide, so a stacking of 1 

in. would give us 1.5 sq 
nutput or fret in. Ordinarily this would 
sired, robe i * be done, but in our ease 
there are several factors 
which will result in 
ized coil, including the Inrge num- 
turns and extra insulation be 
With additional iron, how- 
: bbe required and thus the 
: ct coil will be smaller and more liable to ft in the 
or volt ampere amination space. Let us take the figure 18 for 
do this, sed the outpuits of the sepa ‘cross-section and see how many turns are neces: 
about 60,000 tine as a reasonable flux 
density. ‘The formula which should be used and 

the solution to the problem are as follows: 


{tonsfortner for 115 volt, 69 eyele input and with 
Unee secondary. voltaxes: 
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1XE 


n— 


. 444 XX AXB, 
100,000,000 115 


444 X 60 1.8 X 60,000 


With 400 primary turns established, the wire 
iding watts eapacity hy 


size is found by first 
line volts: 60 + 115 = 52 amp. Adding 
about 10% for loss in efficiency a total 
expected current draw in the primary 
will be .57 amperes. Consulting the wire 
table, No. 22 is the nearest larger wire 
size, allowing 1000 eireular mils per am= 
ere. 

‘The turns per volt can then be found 
by dividing 400 by 115 = 3.48, Multiply- 
ing the desired secondary voltages by this 
factor gives the necessary tus for each 
winding, plus an allowance for losses. Th 


Primary shown here is 


1s tens Mallya 
"waronabie a 


ere has been sound and the § volt 

inding has boon placed over two tarea cf Duro ire 

ulation. “Noto soldered, taped loads, Next sp Ts 
6 volt winding. 


Sragatagnrg pana 
Tose sinento 


ossible and Keep 
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first voltage to consider is 5 volts or 5 > 3.49 
17A.tumns (18). This gives slightly over 8 v., us 
mg 18 turns at no Toad. Bee 
involved, losses will be slight and if but a light 
load is to be connected, the turns ean stand al 18, 
However, und there will be a drop 
of about 4% ation) in voltage and if 5 volts 
at full load is desired, another turn should be 
added. 

‘The 63 volt winding is fy 
63 X 348 = 21.9 twins (22) 


s¥—+ 


wred the same, way: 


con TAPED AND oper 
oie Aah 


PrN 
Content oe nae 


aensuaensent 
re eit cou vient 
Toi O38, 


10 63 volts, no load. If full voltage at full lond 
fs desired, add another (urn to make 23. ‘This 
has to be center tapped. In onier to tap 
ing exactly ile (115 turns), 
he other side 
are used, it will be 
‘he GO volt winding will 
fo (for copper losses becatise of 
the large number of (i fine wire), which 
will be 2173 turns. As this voltage is nol eritical 
like the other wo voltages 
safely make this a round 


tap the coil on the half turn 
from the 


not happen to have 
this size on hand but had No. 29 and as subst 
tuting a larger size wire is usually good practice 
when necessary, this was used. 

Before beginning building, you must estimate 
size of completed coil to see if it will fit in the 
lamination opening. The wire table lists No. 22 
at 1070 turns per sq. in. Thus 400 + 1070 = 37 

No, 17 runs 372 turns per sq. in, and 18 = 


sq. 
312 


05 sq. in; No. 16 is 306 turns per sq. in, 
and 22 = 306 = 07 sq. ing No. 29 
turns per sq. in, and 2200 “> 3900 


‘The total of this area is 1.05 sq. in, Measuring 
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the opening of the lamination, #% 
x 2% in, we get 146. in. Now the 
insulation and taping will tale up 
probably about 20% more space 50 
this is added to the 1.05 figure, mak- 
ing @ 125 totah A coil of this size 
should fit in a space of 1.46 nicely if 
fare is exercised in winding, In 
taking these calculations, the mini- 
sium number of turns for the 5 volt 
and 63 volt windings are used. A 
tur or two added to cover the drop 
fs sugested will not take up enough 
extra room to worry about.” Figures 
xiven here were taken from a table 
for Enamel $. C. wire; Formex wire 
will take even less room, 

‘The first step in the building 
make a wooden form for the eoil 
illustrated in the drawing and shown 

in the lathe chuck (Fig. 2). 
jons of this form will vary 
ninations to be used, but the 
drawing shows how to figure correet 
‘measurements. The main consider 
tion is that finished coil rmust be fit- 
ted over core leg without forcing 
i ‘ Apply two turns of Duro or 010 
inh, i thick armature paperover center 
Tig, 6 Allor ty, the block ‘of form, allowing paper. to 
Init Wot "how coine about Yin. up the sides. Sol- 

3 piece of No. 18 flexible lead 
the start of the No, 22 wire 

‘on the primary in neat, 
‘even (urns, avoiding overlapping and 

wssng Une (urns as miuch 98 poste 
ble. You don’t need to layer wind it, 
Dut it will make a better job. 

Solder and tape piece of lead wire 
to the finish end, Carry both these 
lead wires out a slot in the form at 
one of the 154 in. sides, or in other 
words so that it represents the mess- 
urement of the width of the core 

all leads on this oF 
in. side 20 as to pre= 
vent interference of the leads with 
the laminations later. 

‘After completing the 400 turns pri- 
mary. cover with (wo turns of the 
010 Buro paper. Over this start the 
48 of 19 tums of No. 17 five volt 
Winding. ‘Solder and’ tape flexible 
Jeads to start and finish as before 
and bring them out the same form 
slot. Next apply one turn of Duro 
paper over the last winding and 
Wwind on the 22 (or 23) tums of 
No. 16 for the 63 volts. Again solder 
Teas to start and finish, as well as a 
third lead which is tapped at the 
center point (1th or 115 turn). 
Identify this lead with a band of tape 
or a different color. 

Fer ee et winding egeteet oe a Now wrap two turns of Duro over 


to 


GRANDDAD'S ELCTRICITY BOOK 


winding after turns have been gently tapped 
down with a fiber hammer or block of wood to 
even them up.. Put on the high voltage winding 
over this insulation, winding 2200 turns and tap- 
ping at the 1100th turn. Bring out three flexible 
leads in the form slot at the opposite side (sce 
photes). When making taps or splices, do not 
Use a knife to scrape off enamel as this might 
nick the wire. Use sand paper instead, Use rosi 
core rather than acid core solder or paste flux. 
Fig. 365 16 of primary in progress and 
Fig. 4, the completion of the 5 volt winding. In 
Fig. 5, the 600 volt winding has heen completed, 
bi 


coil securely tied in shape. Now remove from the 
form carefully (Fig. 6). Note how ends of Duro 
insulation are carried up a bit to prevent adj 
cent windings from coming in contact. The next 
is to tape the coil with white cotton taping 
7). Then dip taped coil in a good insula 
varnish and bake it or hang it up over a hot stove 
for 4 hours to dry. 

‘To assemble laminations and coil, alternate 
placement of E sections and straight pieces 20 
that joints are covered by each succeeding layer. 
If core is to be made up with all cut pieces as 
shown as an alterna 
these are also laid 
transformer stacking. Figure 8 shows core partly. 
in place. Note that pieces of ins 


at top, hot 
this eliminates the chances of winding 


POPULAR MECHANICS, 1941 


‘Test Prods Have Self-Contained 
Current Supply 
‘These test prods are unusual in that a 


Hashlight coll is contained in one of them 
to supply the electric et used in 


‘The bodies of the prods 
froma S-in. serew-cap fuse cut in half, 
mul the points are made from ice picks. 
‘The wood handles in the open ends of the 


fu 


the prods permit quick attachment of the 
phones. As shown, one jack is connected 
to the dry cell, whi 
to the prod p 


—theodore Kropushek, St. Louis, Mo, 
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grounding to core. After completion of stacking, 
pieces of 14( in. fiber are driven in as wedges be- 
tween the center core leg and the coil, s0 as to 
tighten the center section, which prevents an 
‘unnecessary hum from loose laminations. 

Before proceeding further, make a ground 
check. Ifa hypo transformer has been built from 
the plans given in a previous article, this is a 
good chance to try it. Apply 1100 volts between 
the core and the bared ends of all Jeads, ‘The 
pilot lamp should not blink or go out, Otherwise, 
Use at least a series lamp on 115 volts as a ground 
test. The finishing touches include making four 
side brackets, which with four bolts serve to 
clamp the laminations tightly and also allow 
‘mounting to the chassis. Use a low reading volt= 
meter on the (wo low voltage windings as a test 
(Fig. 1). In the example illustrated, 22 turns 
were put on for the 63 volts and 18 turns for the 
5 volts, because the transformer is to be used on 
‘a small three-tube amplifier and the load will be 

ht, ‘The test showed G4 volts and 52 volts, 
‘which is satisfactory for this application. Without 
a voltmeter with a 600 volt seale it is not possible 
to test the other winding, But the exact voltage 
is not critical and from the turns figured, there 
{is no doubt but you have at least 600 volts, 


Improving Fleece Quality 
# Stockmen report that wool sheared with elec- 
{tle shears nets as much as 30 per cent more cash 
because of improved fleece quality. 
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V;Pulley Makes [7 


Armature Rack 


N ARMATURE 
rack that will 
adress up an electrical 


F VopuLLy MARES NEAT ARMATURE FAEK 


bench without de- 
stroying ulility ean be 
made easily f 


y 


3 or d-in, diameter, | = —=——> 
Saw the pulley into 4 | [ARMATURE SHAFT” 
equal sections and : 


mount two of these on 
1¢ base at the proper 
distance apart. When 
set on the base and 
enameled a gontrasting, 
color the resultant 
rack Jends an ex- 

ely neat appear= 
ance to any 


4 “V-BELT PULLEY 
SOR 4" INDIA 


pair beneh- 


Th 
a SQ soevenco Jom 


DRILL HOLE HERE 


nasa tuoitic! 
nuooen Hose 


sotvento yomer —~ 


fonass ve 


fonoimane Fruit JAR 


Making A. Motor Reversible 


workshop 


vay house 
switch, He in- 
serted the 
switch in the 
Tine, then took 
two Teads from 
the coil of the 
starting motor 
and ran them 
to the other two 
terminals of the 


= 2] 


Homemade Spray Gun 


TANS hom 
sprayi 
ina wide 


de spray gun ean be used for 
oil, solvents, paint or insecticides 
riely of uses. Use an Ya-in, nipple 


about G-in, long and drill a hole in it about 
bi 


from one end, the exact size of an 
y brass tube, Saw one end of the tube 


ert the end in the 
material you want to spray with. ‘The longer 
end of the nipple is attached to the ait hose-— 
ea : 


House swiren wouNTE 
OW A SPLIT-PHASE 


verse the motor he merely 
the way he wants motor to 
run, then starts it-with regular lathe switch, 
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UR fan with no moving parts works 
ELECTRONICS CU erie epee 
A Science Fair Project: We'll explain in a minute) and ean make 


a dramatic project for a Science Fair or 


Build a Fan cy SNCS ee 
with No Moving 


fact, it even has some dangers 
‘The term electrostatics has to do with 
Parts 


h we'll also explain in a minute). 
electrical charges, which can be posi- 
ive, negative or neutral. Our fan gen- 
erates a current of air because positive 
or negative charges are forever trying 
to balance themselves by hooking up 
with charges of the opposite sign, 

Ben Franklin experimented with elec- 
trostaties as early as 1780 but after the 
battery came along the subject went into 
decline. The phenomenon remained, to 
be sure, but nobody talked about it. 

An electrostatic device that would 
F is one of the oldest ideas in the 
field. Though not as efficient as a me- 
chanical fan (our electrostatic rig is 
only 1 per cent efficient), it still can 
move 100 cu, ft. of air per minut 

‘The secret behind the electrostatic 
fan lies in the electric field between 
anode and cathode. A charge amounting 
to 14,000 voits is put on these plates (the 
MECHANIX ILLUSTRATED, Jan. 1973 


WINE EXACTLY as shown. Lethal voltages aro present when fan ts plugged in. 
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anode is positive). The intensity of the 
field between the two is not necessarily 
uniform and tends to become especially 
intense if one plate has points (such as 
the points of nails we use for the cath- 
ode). 

‘The electrostat’> charge around the 
cathode eventually rises high enough to 
cause electrons (negative charges) to 
stream olf the nail points and head for 
the positive anode, which now has a tre- 
mendous attraction. Along the way, the 
electrons bump into atoms of oxygen, 
which normally have two electrons, and 
join up. ‘The result is Os (three atoms) , 
or ozone. All this bumping gets the 
ozone and other atoms in the air to mo 
ing toward the anode so fast that the 
mass goes right on by the anode and 
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shoots ont as a stream of 

added). Ergo, one has a far 
‘The elect Jifficult to 
build. But be aware of tivo dangers. ‘the 
power supply generates 14,000 volts— 
to kill you. And ozone 


fsith ozone 


primary: 117 VAG, 
‘secondary: 5,000 VAC tage text, 


Wr UA. LEMIGLAS ROO 3 Lona 


He ox 
Grey 


se oxsuuaneo, 
Sea ort 


® 
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is harmful. It should be breathed only 
in exceptionally small doses and for 
short periods. In other words, demon- 
stration of your electrostatic machine 
should be of short duration 

Fan cireuitry is housed in a Y-in~ 

ick Plexiglas box measuring 8x8xI 

Follow our drawing exactly to pre- 
nt are-over 

Mount filter capacitors and rectifiers 
on %-in. insulated stand-offs. Use GC 
Electronics’ part No. 6778C or equiva- 
lent, Serew the power transformer to a 
separate Plexiglas plate cemented to the 
bottom of the bex. Ail hookup wire 
should be able to withstand voltages 
treater than 20 Kilovolls. We used 
Belden type 8866. 

House the fan assembly, a set of eath- 
odes and anodes, in a 3-in-dia. plastic 
tube. Fit this assembly into the match- 
ing holes in the box. 

Space the anodes, co 
mngular pieces of alu 
Y4 in, long by 2 i 
and parallel to 6: 
ube, Bend the ends closest to the eath- 


POPULAR MECHANICS, 1913 


Homemade Annunciator 


When one electric bell is operated 
from two push-buttons it is impossible 
o tell which of the two push-buttons 
is being operated unless an annuncia- 
tor or similar device #3 used. A very 
simple annunciator for indicating two 
numbers can be made from a sinall box, 
Fig. 1, with an electric-bell magnet, 
A, fastened in the bottom. ‘The arma- 
ture, B, is pivoted in the center by 
means of a siuall piece of wire and has 

indicator or hand, C, which moves 
to cither right or left, depending on 
which half of the magnet is magnet- 
ized. If the back armature, D, of the 
magnet is removed the moving arma- 
ture will work better, as this will pre- 
vent the magnetism’ from acting on 
both ends of the armature. 

‘The wiring diagram, Fig. 2, shows 
how the connections are to be made. 
If the push-button A is closed, the bell 
will ring and the pointer will point at 
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odes over so no sharp edges face the 
cathodes. Screw the anodes to the sides 
the tube and solder a jumper across. 
them. Connect to the positive side of the 
power supply. 
the cathode consists of four 1%-in, 
common nails inserted in a3 x %-in.-dia. 
piece of Plexiglas rod. Space the nails 
°¥ in. apart in the rod and push through 
the rod halfway. Solder a shorting bar 
cross the nail heads. ‘Then solder one 
4 of RI to the shorting bar. 
The transformer (‘I'l) is available from. 
Hleetret Corp., 150 West End Avi . New, 
Y= 10023 for $17.50. The diodes 
C Electronies No, 16-506. Compo- 
ezohm, 
resistors soldered to- 
resistance discharges enpac= 
itors C1-C4 when power is removed. 
‘The negative side of the power st pply 
mmnected to the nnils through resistor 
his resistor protects the power sup- 
ply in case the air between the anode 
id cathode assembly breaks down and 
energy ares from one assembly to the 
oth Herb Cohen @ 


“Aanaaciator and Wiring Dingram 


1, while the closing of the push-button 
B will ring the bell and move the 
pointer to 2—Contributed by H. S. 
Bott, Beverly, N. J. 


When drilling spring steel with a regular 

carbo steel dri ea piece of flat iron 

under the work, instead of the usual wood. 

block, and you will be less likely to break 
edvill, 
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How to Make a Simple Water Rheostat 


POPULAR MECHANICS, 


1913. 


MOTOR 


wit 


BATTERY 


WIRES _A_T0 BE RUBBER COVERED 


Wieing Plan for Water Rheostat 


‘The materials necessary are: One 
S-point wood-base switch, 4 jars, some 
sheet copper or brass for plates, about 
5 ft. of rubber-covered wire, and some 
No. 18 gauge wire for the wiring, 
‘The size of the jars depends on the 
voltage. If you are going to use a 
current of low tension, as from bat- 
teries, the 


ht citrrent of 110 voltage it will be 
necessary to use large jars or wooden 
voxes mate watertight, which will hold 
about 6 or 7 gal. ach jar to be filled 
with 20 parts water to 1 part sulphuric 
acid. Jars are set in a row in some 
convenient place out of the way. 

Next cut out eight copper or brass 
disks, two for cach jar. ‘Their size 
also ‘depends on the voltage. The 
disks that are placed in the lower part 
of the jars are connected with a rubber- 
covered wire extending a little above 
the top of the jar. 

To wire the apparatus, refer to the 


sketch and you will see that jar No, 1 
is connected to point No. 1 on switch; 
No. 2, on No, 2, and so on until all is 
complete and we have one remaining 
point on switch. Above the jars place 
a wire to suspend the other or top disks 
in the solution. ‘This wire is also con- 
ected to one terminal on the motor 
and to remaining point on switch. The 
arm of the switch is connected to one 
terminal of battery, or source of cur- 
rent, and the other terminal connected 
direct to remaining terminal of motor. 

Put arm of switch on point No. 1 
and lower one of the top disks in jar 
No. 1 and make contact with wire 
above jars. The current then will flow 
the motor. The speed. for 
cach point can be determined by low- 
ering top disks in jars. ‘The top disk 
in jar No. 2 is lower down than in No. 
1 and so on for No. 3and No. 4. The 
connection between point No. 5 on 
switch, direct to wire across jars, gives 
full current and full speed. 
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ELECTRIC IRON 
REPAIR 
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‘¢ basic and apply 
ins know how to 
"as pictured on 
this page may serve as a “refresher” course. Sill-vov- 


Rr L00rs: 
clockwise 
‘ARCUND 


ON 


cnt ee aa 


‘WRAP WIRES SEPARATELY 
Then Toceriee 


MBean fee 
PULL OY PLUG CON 
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wo ne 
"euro 


LOS BARE FOR TEs 


Gell ethed oF etching eleulld tn any ppl 
WHER TL N6 UT the Hlmple clreuil letter showr 
E6iH NINE Bh TZ VveVul “by, Wate oF fobs 


when 


be sera with th 
plog, connections to prey 
8 shown in Figs 1, 2 and 3, 
insulation should be intact tight up to the 
point of contact, Fig. 4. The underveiter’s 
Knot for plugs as shown in Figs. 5 and 6 
takes the strain of pulling on the cord and 
vig strain onthe connections. Tt 

ally good with the popular parallel= 
cord, Steps in making. plug 

jons after tying the knot are shown 
in Fics. 7 and 8, ‘The best practice is to 
ind the Insulation in- 

ig. Shows where 
3 shows a plug prop~ 


& H vase 
008s wor \1S/ tar 
lrcax ‘UGH tHTS, 


Gren cRcumT SHORT CRCUIT CIRCUIT OKAY. 


mected—the ¥ 
the proni 
heads. A frayed week spot in a cord 

jaliced promptly instead of wait 
img until the wire or 
wort cirevit. ‘Phe coum 
host made with pigtail spl 


joint is wrapped 
i friction tape; then the two 
rapped together. 
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“Uivol foul : 
which con be = vor 
G5) varieny. 


Re 


Circuit tester: While 
breaks in an elec 
uit usually can be 
isually, it is. quicke 
better {6 use a circuit tester, 
This Is made up as show 
in Fige 13 and cost 
filly cents, How i 
shown in Fig. 15-if you 
touch the two test leads to 
ho tame make compels 
: cireuit, causing the Jamp to light. Likewise if you 
AME SHOU Laut Uni 
GU OU Den apply the test feads to any circuit, such as a flativon, 
To SiTeH ERNE ‘as shown in Figs. 14 and 15, the Jamp will light if the 
cireuit in the iron is not broken. Also, it should be 
noted that the lamp will ight if a s 

ig. 15, but positively cannot fi 
s broken. ‘The current passed Dare wires af 
the cireuit tester is limited to the size of the bn 
used, and is not sufficient to actusily heat the i 
run A motor, or do anything else which the strat 
110-volt line would do. ‘This dovsn’'t mean that 
shouldn't be eareful—play safe and treat the 
test leads as “hot.” 

Checking electric iron: Using the circuit tester, 
apply the leads to the prong terminals, as shown it 
Fig. 14, If the heating element is all right, the lamp 
‘will light. Apply one lead to the prong terminal and 
cy peers sor can ae the other to the sole plate, Fig. 16. The lamp should 

REM eere see) mot light. TF it does the circuit is grounded, that is, 
some part of the wiring is bare of insulation and 


Lubricating an Electr 

An excessively noisy electric-clock motor 
usually indicates a lack of oil, which can be 
applied to most motors without opening 
the ease. ‘To do this turn the motor so that 
the exposed pinion is at the to and, while 
warming it with the heat of a 60-watt bulb, 
apply a few drops of light houschold oil 
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touching the sole plate or cover. 
No light across the terminals 
‘shows that the cizcuit is broken. 
In this case, remove the handle, 
ver, and any other parts neces- 
ry to expose the heating ele- 
ment, ‘The most common type of 
lement is ribbon Ni; 
ire wrapped on mica ane 
insulated on either side with mica, 
vg shown in Fig. 17. Better grade 
elements are covered with a metal 
case, Fig. 18, and itis necessary to 
pry off the ease. Still other ele- 
ments are built right into the sole 
plate in a solid mold; this type is 
not repairable exeept by obtaining. 
A new replacement part, 
Patching Nichrome 
ak in the Nichrome ril 
re can be patched by twisting 
wo ends together, as shown 
21. A better method is to 
fuse the broken ends together with 
IL makeshift are-welding 
outfit, as in Figs. 19 and 20, In use, 
the pointed carbon should be 
touched to the break delicately 
and only for an instant. You will 
get a flash of white hot wire and 
the two ends will fus 

contact generates too much heat an 
the wire completely, No flu 
though bo! ‘used if des 
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times the break is within a few turns of the 
post terminals, and in this case it is prac. 
tical simply to unwind the broken section 
and make a new connection, 

Electric-iron switch: If the iron has a 
heat-control switch, test it across the ter- 
minals, as shown in Fig. 22, to determine 
if the fault is in the heating element or the 
switch. If the switch is defective and a 
replacement not available, the iron can be 
made usable by twisting’ or welding the 
two ends together, as indicated in Fig. 23, 
‘There is little that can be done with a de- 
fective switch; make certain, however, that 
the thermostatic disk is not jammed ‘open 
(saucer shape). ‘Try mild pressure with 
your fingers in manipulating the disk—it 
should pas a curved bell shape when the 
iron is cold. 

Other heater-type appliances: Apply the 
‘same general tests as described. Always 
check the cord first (use test lamp and run 
current through both wires separately), 
and then proceed systematically until the 
{ault is discovered. Some appliances, such 
as inexpensive toasters, can be checked 
visually since the heating element is in full 
view. Break in round Nichrome wire can 
be spliced much the same as described for 
ribbon wire. In all cases, press the splice 


together. Prolonged flat and make it as tight as possiblevany 


it amount of arcing from a loose joint 
will immediately burn the wire, 
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Clock 


Wood Strip Prevents Short Circuits 


Siiowe circuits sometimes do much, 
damage to costly apparatus when a test 
cord attached to spring clips is used to 
connect electrical equipment. 


a thin piece of wood, or other non-con- 
ductor, as in the phi This will 
keep the eli 

ing against 
a short cirewit which might do irrepara- 
ble damage to the electrical equipment, 
Little time and effort are requited for 
this simple precaution.—W, , B, 


fo the pinion. During the operation small 
bubbles will appear. “As soon as the bub- 
bling ceases remove the heat but continue 
to apply oil that will be drawn in around 
the pinion as the motor cools. 
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into service, without first 
giving them an over 
hauling. 

Proper care for all 
fans would eliminate 
such a condition. Motors 
should be blown out in 
the Fall when through 
using them, Air pres- 
sure, hand bellows oF 
the pressure outlet of a 
vacuum cleaner, ean be 


10 be 
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ELECTRIC FANS 


Get sot for the hot summer days by overhauling 
your fans now. Here's how it's done 


By HAROLD P. STRAND 


ITH coming of warm weather, used for this purpose, This removes all dust and 
thoughts naturally turn to cooling aids, 


dirt drawn in during use. Then wipe the surface 
ich ‘as the elecitie fan, This useful off and apply a protective covering, tied at the 
appliance, however, is often 1 
abused, but is expected to be 
ready to run on a moment's | 
notice. Two examples of neg- 
leet are shown in Fig. 1, which 
illustrates two old-model fans 
which were photographed just 
as they were taken down from 
top shelf in the storage 
closet. Dust and dirt has set- 
tled on them during their stay 
over the winter months and 
no doubt it has found its way 
into the motors where it mixes 
with oily deposits to cause 
overheating, wear in the bear- 
ings and generally poor efi 
ciency. Tt would be a mistake rig. 3. Hero the ton ic Delay 
to put fans in such condition “The rotor tans 


jected and bottom, as illustrated in Fig. 2. Fans put away 
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Tig. 4. All removed par 
‘bent 

n this manner will keep clean 
indefinitely and when the time 
comes to use them, all that is 
usually necessary is to apply 
some fresh lubricant to. the 
bearings and gear box (if one 
exists), wipe them off, and 
start them up. 

fons illustrated in Fig. 1 
are both 8:inch models; one is 
fixed for direction while the 
other oscillates. Lot us start 
first with the stationary one 
and sce how it looks inside. 
Remove the guard first by 
loosening the retaining nuts. 
‘Then remove the four-bladed 
fan unit, With most fans this 
is done by loosening a set 
serew on the hub, but in the 
fan illusteated, rather novel 

hasbeen 


once 


ployed. 
hollow shaft on which the ro- 
tor turns and the fan w 

screws on an extended hub of 

the rotor, so it will turn with 

the rotor. To disassemble such 

a fan, the 

moved as far as possible to 

allow a pair of gas pliers or 

other suitable tool to be passed 

0 that it ean grip the hub of 

the rotor. The fan unit can 

then be unscrewed; you may 

find this a left hand thread. 

‘The end cap can then be en- 

tirely removed and after unsere 

Jocking nut on the end of the shaft, 

be slipped off as in Fi he 

the number of and location of the washers on 
each end of the roion and replace them exectly 
‘as they were. They serve the double purpose of 


Tining up the rotor iron properly with the stator 
fron and they will also take up excessive end 
play. 

‘With other types of fans, it may be merely 
necessary to remove the motor screws found at 


SERIES TEST 
LAMP 


PORCELAIN 
RECEPACLE 


LITE TUBE 


hhand on the moter, 


the end caps and after tapping the 
caps off, the rotor can be withdrawn, 
es, however, only one end 
cap is removable, When doing any 
of this work, use a plastic or fibre 
hammer. Do not use a metal ham- 
mer on the parts. Secure a shallow 
tray with some carbon tetrachloride 
‘or kerosene and an old tooth brush, 
Place the removed parts in this bath 
and clean them well (Fig. 4). ‘Then 
dry them with a clean cloth. The 
stator can be cleaned with a dry brush, together 
‘with a eloth dampened in carbon tel. Check oil 
passages to bearing surfaces and see that they 
fare clear. ‘The cleaned parts are then examined 
for wear and the rotor is tested on its shaft for 
Iooseness. Other fans using conventional design 
should have the shaft tested in its bushings for 
the same reason. Wear over about 2 or 3 thou- 
sandths will eause noisy operation and in eases 
‘Of excessive bearing looseness, new bushings 
should be installed. These can either be ob- 
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tained from the manufacturer or made in the 
lathe, After pressing in new bushings, use a 
hhand reamer to got a perfect fit for the shaft. 

‘The, windings should receive a simple test at 
this time. Using a series test lamp, equipped 
with a pair of test prods (Feb-Mar. 48 8. & ML), 
test for a ground to frame and also for open 
circuit, The drawing gives details of this job. 
Also examine the line cord for damaged insula- 
tion and check the plug, replacing them if ques- 
tionable. A grounded motor should be rewound, 
unless the damaged place in the insulation ca 
be found and fixed. If an open cireuit is indi 
cated, check the cord carefully. If the splices 
where the cord joins the winding ean be reached 
easily, open these joints so the cord and winding 
can be tested separately. An open winding usu- 
ally means a rewind job. 

With the fan illustrated, everything tested 
OX, removal of dirt and old oil mixture being 
the most important factor in this case. After 
‘wiping the fan blades clean, as well as the guard, 
it was ready for assembly. A few drops of oil 
placed on: the shaft before inserting the rotor 
will assure lubrication af the slart. In Fig. 5, the 


fan has been put together and a little oil is being 
added to the one oil cup provided. With many 
other fans, a second oil cup will be found at the 
other end of the motor. Grease lubricated fons 
usually have a grease cup at each end which 
require filling 

‘After starting the fon (as in Fig. 6) a test is 
made for unbalance by placing a hand on top of 
the motor. It should run smoothly and quietly 
with very little vibration. Unbalance is gener- 
ally caused by the fan blades being out of line. 
To check for this, hold a screwdriver tightly 
against the guard, as in Fig. 7, with the end just 
touching the edge of a blade, Pull the other blades 
around in turn and if they do not touch the tool 
as the first one did, bend them until all are the 
same. If the guard has become bent in use, it 
can be straightened with a pair of pliers, adjust- 
ing it-to clear the blades. 

‘The second fan, which is of the oscillating 
type, involves further thought in overhauling. 
‘The ‘cover of the gear box is first removed 
(Fig. 8) and the first thing noted is that the 
gears have been running practically dry, while 
they should have been well supplied with grease. 
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It will also be seen that a worm is cut on the 
end of the motor shaft, which engages a gear on 
a short jack shaft, ‘This shaft has a worm on the 
other end, which runs with a gear on a vertical 
shaft. A dise attached (o the lower end of the 
latter rotates at a very slow speed, and by means 
of a short lever attached to the dise with a screw 
and, at the other end, to the motor, the latter is 
caused to rotate back and forth. This principle 
is employed ‘in most oscillating fdhs, In some 
models, a vertical shaft with a knob on top is, 
built into the gear mechanism with a sort of 
clutch, ‘This allows the fan to be used either as 
f stationary or oscillating model. Failure to 
oscillate is usually caused by the stripping of 
worm or gear teeth and most frequently th 

‘occurs in the short shaft piece. A new part is 
the only remedy in such a case, It might also be 


fe 


nid of the control 
nism is involved, 
ove the guard and fan 


driving dise- ‘Then loosen the a 
screws in the end cap, but before the rotor can 
be withdrawn, it is usually necessary to drop the 
short shaft in the gear box down, so its gear is 
‘out of mesh with worm on the rotor shaft, 
Loosening a set screw and pulling out a sleeve 
‘will allow this to be «lone. ‘The end eop can then 
be tapped off and the rotor removed. Figure 9 


shows the removal of the motor serews. The 
waned ‘well, as was done 
In Fig. 10, the parts have 

wspection, Carcfully exami 
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Fig. 12, A ined oscllating fon with three speed 
sive’ withthe bose opened for Inapecion of the 
each part for wéar, checking among other things 
the fit of the motor shaft in its sleeve bearings, 

‘and the condition of the gears, 

‘This fan has a small toggle switch in its base 
for controlling its operation. ‘This had been giv- 
ing trouble with intermittent contact. This hap- 
pened to be an open type switch and with a pair 
of long nosed pliers (Fig. 11) it was possible to 
bbend the spring contacts together to correct this 
ificulty. If this had been a’ closed type of 
switch, a new switch would have to be installed. 
‘As with the other fan, the cord and plug should 
be examined and replaced if required, The test 
Jamp can be used to test the winding for ground 
and open circuit, as shown in the drawing. One 
frequent trouble with oscillating fans is that 
the short cord connecting the motor with the 
base receives a lot of bending in operation, This, 
eventually breaks the conductors, causing 
‘open circuit, This condition ean be checked with 
the test lamp and if it shows open, the piece of 
cord can be replaced. 

After all tests and inspection have been made, 
assembly of the fan is quite simple. Fill the gear 
box with medium grease and also refill the 
grease cup at the other end of the motor. Apply 
8 drop of oil to each of the pivot screws in the 
main outer ring, and adjust these screws so 
there is no lost motion, yet the motor is allowed 


Some fans, especially in the larger sizes, a 
‘equipped with three speed control through a 
ever switch in the base. This is usually done 
with a tapped reactor built in the base space, 
‘The opened base of such a fan is shown in 
Fig. 12 and a diagram of a typieal cireult is given 
in the drawing. Trouble here is usually due to 
ither burning out of the reactor winding or ‘an 
‘open cireuit. ‘The test lamp can be employed 
to check this condition. A defective reactor must 
be either rewound or replaced. 
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ELECTRIC FAN REPAIR 


On others, this is not necessary. Fig. 2 
shows a common arrangement of parts on 
brush-holder plate. After removing 

screws, A in Fig. 3, work carefully in 
removing the end shield or damage may 
result. Removing the end shield generally! 
exposes the brush-holder plate, B, the! 
sh holders, C and D, and the resistaned 
» R. Excessive wear of the brushes fred 
ly causes the brush pigtails to jam int 
the holders, thus interfering with propel 
brush contact on the commutator. It the 
the first on nichor the 
solder. U the 
i 


vlogged with dust, brushes wo a 

@ loose connection. Any one of these ean 

put the motor te rily out 

Most small fan motors ea be disin 

quite easily by first removing the wire 

guard, the fan unit and the motor end 

shield. On some fan motors, be 
ads before 

the brush-holder plite can be removed. 

brushes are so badly worn that the pi 

jam or the follower springs no 

fn the top ends, then they should be 

placed. If new’ brushes are 

available, rept: (s n 

common gene hes. Mike the old 

brush as in Fig. 5 to get the we. Then, 

cut the h to these dinen- 

sions and drill for the pigtail as in Fig. 6. 

Drill another hole at right angles thro 


in Fig. 1. Cl rmature 
a solvent, stich as kerosene, at 
lubri ore reassembling 4 


Find “inside typical eeciriee 
sd ie 
Snssldevod to few the brwsh ps 


roment brash by. duit 
holes ot right ongles and them onche:ing with solr 
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Coil Demagnetizes Watches and 


SHEET METAL 
‘coven 


‘The demagnetizer consists of a hollow 
wooden core or spacer fitted between two 
sides and wound with 3500 ft. (1.1 Ibs.) of 
No. 30 enamel-covered wire, Wire salvaged 
from the field coil of an old radio speaker 
can be used if the insitlation is not worn, 
‘Two roundhead serews provide terminals 
for the coil leads and for attaching a lamp 
cord. The coil is neatly enclosed by a sheet, 
metal cover which is attached with small 
screws to the rabbetted edges of the case. 
~ Dan W. Damrow, Chicago. 
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cial piece of electrical appa- 
ralus under test, where a 
certain resistance value is 
necessary. The handy stand 
takes but little space on the 
bench and offers suitable 
support. The pointer type 
knob is easily adjusted to 
give any value within the 
range of the unit. Insulated 
binding posts at the back 
permit easy connections. 
Several of these units 
should be made up, using 
Various rheostats, both in 
respect to resistance and 
capacity, s0 as to be able to 
cover any reasonable con- 
dition, 

Begin building by bend- 
ing up the stand from some 
Ya in, sheet aluminum 
(thinner gage steel can be 


POTENTIOMETER — giennneitto'st 


ora era 
4 Spots 

for the Electrical Lab pola elves 
Fecal se) 

Leet 

aie 
SS icen 
Pas 


By HAROLD P. STRAND 070 ampere. 
Hleetsical Editor In the center of inclined 
Science axp Mucutawice Ape, 1919 
Scie experimenters 


Here's just the thing for your radio and 
electrical testing work 


and radio technicians have 
constant need of variable re- 
sistors for many purposes. These 
should be in sueh form that they 
fare handy to use on the bench 
‘and are easily adjusted. One type 
‘of home built adjusta 
wire resistor, describe 
np Mecuantes (Aug. “47 issue), 
‘was built around a resistance tube 
commonly sold in radio. stores. 
Another and more versatile type 
can be built from a power rheo- 
stat, @ piece of Yo in. aluminum 
sheet, a knob, a dial and three ¥ 
binding posts. This device is BENCH POTENTIOMETER 
shown in use in a circuit of a spe- Guonatnon) 


1 
RADIO POINTER 
‘TYPE KNOB 


Ke 
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surface ofthe stand, drill a hole o clear threaded finish on before any assembly work is done but 
end of rheostat, soit can be locked in place with after all four holes had been drilled, If crackle 
the nut provided, Before securing ‘it in place, finish is not avai uint meta! with dull black 
however, make up a dial from some 015 oF 020 lacquer or 
brass, the form of a Potentiometers are used in 1: 
‘scribe n 25ie in. dia. trical clrcuts. ‘They are often 
jae and lay out your scale on this outside terminals across the line, (provided rez 
110 should be extreme sistance value is sullable) and ond is taken from 
stop positions of the pointer knob, which should center terminal and one side of the line. "hus a 
‘marked first by testing knob for its two posi- method is provided for getting reduced vollage 
ns. Between these two points, lay out 10 even control. Another use is for voltage dividers in 
divisions on the circular line. Divide each di circuits. They can also be used as simple series 
sion into 5 equal parts, which will be the sub- Tesistance by using one outside terminal and the 
ns. With a set of number stamping dies, center one. When using any form of resistance 
‘taunp numbers from 0 t0 10 on the main divisions in circuits make sure that both resistance Value 
just above the line. Use a prick punch to make and capacity of resistor in amperes are suitable, 
markers for each subslivision. Should stamping Otherwise, it is easy to burn out a resistor 
the numbers result in warping the dise as it often @uickly, 
tal by heating over a flame and 
whieh eoo! it ean be flattened easily. When com 
pleted, elean and polish dial and finish it with 
coat of clear Inequer. 
Now place dial in position over hole in stand, 
and push rheostat stud through; locknut holds 
the assembly in place. Keep numbers 0 and 10 
Jn a level position at the bottom and terminals of 
sheostat at the top: In axdition to hole for theo 
slat mentioned, drill three additional % in. diac 
holes at the back level surface for the Bakelite 
binding posts. Since metal stand would short- 
circuit posts if they were placed directly in the 
holes, provide insulating sleeves and washers in 
to insulate the posts from the stand. 
tubing, % in. OD. (with a hole to clear 
the 632 threaded studs of the posts) and Vie in- 
Jong, serves to insulate sturis in the holes. A fc 
ber washer, together with a brass washer and a 
nut complete assembly of the posts. At the back 
side solder three short pieces of No. 18 lead wire 
to the three rheostat terminals and connect these 
to binding posts. If you have the facilities, apply 
a black crackle finish; put this durable, attractive 


ways in elec 
inected with the 
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cr that takes 
ifferent 
alunble 
crimenter. 


Wy TRACY piEns. 
Mechanix Illustrated March, 1946 


Wines ence 
sya cre 


Fortunately it iy possible 
good combinati 


DC Volts 0 to 1000 
DC Volis 0 to 5000 


DC Amperes 0 to 1 mil (1/1000 of an ampere) 
ls 


voltmeter 
igar bos multi-tester I 
aniges’ 

Ot 10 

DE Volts 0 to 50 

DG Volts 0 to 280 


You will need the followi 
struct this versatile instr 


mis 10 


om 


ont wn merEn cren weasunes suai 


ame 


UT | as 


i ‘The completed. cigar box tester with 
CONVERTED INTO CONVERTED INTO, 3 : 
Rvormerer | £!S-2 SN"AuereR —-]< the, test, prods, Finish with’ shellac. 


Guoeneuee 


FIG. 
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wire Nos. 90, 24. 22, 20, 


Some coppt 


{A pair of teat leads fied with prods. 

49 akelte tasulated tip Jocks. 2 red and 
‘one black 

Tplece 


maronite. 


The 0 to 1 mil meter can be 
bought in many large cities. After 
you have obtained this meter 
write to the manufacturer and 
find out what the resistance of the 
moving coil is. In this article we 
shall use a meter whose moving 
coil has resistance of 27 ohms. It 
your meter has a different coil re- 
sistance simply substitute that 
value in the calculations 

‘To understand how a 0 to 1 mil 
meter is converted into 2 volt- 
meter see figure 1. The resistance 
Risa protecting resistance called 

multiplier. This multiplier pre- 

the moving coil in the meter 
from receiving more than the one 
mil for which it was designed. By 
different sizes of multipliers 
we can make the meter read vari- 
ous voltage ranges. 
shows how the meter 
a le toact as an ammeter. 
In this case we connect a heavy 
conductor across the poles of the 
meter. This is called the shunt, 
ncl as before, varying the size of 
the shunt makes it possible to 
read different amperage ranges. 

The rotary selector switches 
make it possible to quickly switch 
from one shunt or multiplier to 
another. 

‘The actual resistance of the 0 
to I mil meter is not important in 
the construction of the voltmeter 
section of the multitester. If your 
meter resistance falls anywhere 
between 20 to 75 ohms then the 

be the correct mul- 
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eee, 


ermcaa at 


Nos8 
4 3 20090 ovis 
2 ae 


054 ows 


‘wire for the shunts, Don't stich. 
bbe done very accurately and earofully. 
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he best multiplier resistances are, of 
wire wound but the cost is high. 
Asa compromise, use wire wound for the 
0 10 10 volt range and for the 0 to 50 volt 
range. Good metallized resistances may 
be used for the other ranges. Any metal- 
lized resistance having a tolerance of 
5%, will be satistactory. ‘These resist- 

y be obtained in any large radio 


ints come next. Asstated before 
if your meter has a 27 ohm coil you will 
not need to perform any calculations but 
if it has any other resistance you will 
need to use this formula to calculate your 
own shunts. 


Resistance: of Your Motor, 
% 


Resistance of Shunt = 


‘The values of X are: 


Whei igures are substituted for 

X then you' will obtain the resistances 

necessary to make the shunts, When this 

formula is used for the 27 ohm meter we 

get these resistances: 

Oto 1 millsange.zesiatance ofshunt( none) 
ohms) 
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‘The shunts are all 

wire and for the 27 obi 

the following let 

Resistance of shunt Length and sive of 

3 ohms Fave We Wo. 30 DCC. 

“27 ohms | 10 944 In. No. 24 DC 
084 ohm 4073 In. Ho. 22 

| 027 ohms | 627 in. We. 20 DCC _| 

[Boa7-chms | Bin. No. 18 DCC] 


le of copper 
meter have 


If you do not have a 27 ohm coil then 
you will have to use different lengths of 
the above wires. Use only those sizes, 
no substitutions. 

First calculate the resistance of your 
shunts, then from this table figure out 
the amount of wire you will need 
for each shun 


Size of wice Resistonce tn ohms per tt 


‘When measuring off the proper 
amount of wire from the spool 


© Good. soldering is. most important 
fest your connection 
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he shu 
‘on small 
diameter 


pull tightly but do not stretch. 
rade by ng 

pieces of wooden do 

A piece 4 should be used for the 
long for the No. 24, and 

nd 20 can be wound on 

Ii in, pieces. The No. 16 wire does not 

need to be wound on a dowel support since 

it is very short. The wire must he wound 

neatly and when necessary more than one 

layer may be used. Allow end pieces for 

connections and shellac the windings in 

place. 

PeThe cigar box 


Ititester 
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is to be constructed may now be prepared, 

he hole for the meter is cut with a circle 
cutter. Bolt the two selector switches in 
place and also attach the jacks for the test 
prods. ‘The shunts may be glued to the 
inside of the cigar box. 

‘The face of the 0 to 1 mil meter should 
now be removed and the new scale made, 
Most meters have a scale composed of 50 
divisions. Either letter the new values on 
the five of tis scale or remove it and cut 
@ new one out of thin white cardboard. 

‘The old scale is shown in figure 5 and 
the new one appears in figure 6, The 50 
divisions of the old scale should be copied 
on he new scale in exactly the same place, 
Leave ond places on shunts for’ connects + Ifyou photograph the old scale on process 
#0 that no extta soldering will be required. film and make a print on double weight 

paper you will have an exact reproduc: 
tion. ‘The unwanted numbers canbe 
blocked out on the negative with opaque. 
‘The new numbers can be inked in on the 
print with Ind 

If the original scale on your meter had 
more or less than 50 divisions then it will 
bbe necessary to assign different values to 
cach division but the sum totals for scales 
1, 2, and 3 should still be 10, 250, and 1000. 

4 seale should now be made for both 
the voltneter selector switch and the am- 
meter switch. ‘These are cut out of white 
cardboard and pasted on the cigar box. 

The multipliers and shunts may now be 
hooked up (figure 8). When making 
connections to the shunts do not attach 
extra pieces of wire but make the connec- 
The mulplir resistances mounted on masonite. ions with the-end pieces of which the 
Mou use cardboard or plywood abelige wall. sinunit js wound. All connections must be 
well soldered, especially the shunts. ‘The 
points on the selector switch should be 
correctly connected to correspond with 
the labels on the switches 

Your multitester is now ready for serv- 
ice. Plug one of the test leads into the 
black tip jack. ‘This is always negative. 
To read volts plug the other test lead into 
the red voltage tip jack. This connection 
is positive. If your meter reads back- 
wards reverse the connections. Always 
set the selector switch at the next higher 
reading which you expect to test, if too 
high you can then switch to the next 
lower. 

To read current remove the positive 
lead from the voltage tip jack and plug iv 
Finished shunts. 10 amp shunt needs no dowel. into the current jack. See Figure 8 for 
Note the leads loft over for making connections. testing with meter of known accuracy. 
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especially on construction jobs 
‘there are intervals when the weld- 
ing machine continues to run 
without actual welding being 
done. At such times the load on 
the primary line to the machine 
can be lessened considerably by 
breaking the excitation current to 
the shunt fields of the generator 
by means of a button or other 
pressure-type switch on the el 
trode-holder handle as shown 
the detail. ‘The saving on a 300- 
ampere welding machine amounts 
to approximately 6 amperes at 220 
volts. Moreover, this arrangement 
renders both the holder and rod 
“dead” when not in the hands of 
the operator, thus preventing any 
accidental “short” which might be 
produced between the rod and the 
work or ground. On any of the 
self or externally excited motor- 
generator sets the switch may be 
attached by disconnecting the 
rheostat from one terminal and 
connecting a wire from the rheo~ 
slat to the switch on the electrode 
holder. Then connect another wire 
of equal length to the other ter- 
minal of the switch and lead this 
back to the rheostat terminal as 
shown in the detall, Any ordinary 
rubber-covered wire of No. 14 
will do since the amps 

in this circuit is relatively’ lo 


‘The wires are taped to the welding line 


intervals as shown. Any type of to 


Wafer Thermostat Control 
for Electrical Devices 


For operating electrically hea 
ed brooders and similar devices 
where changes in temperatur 
the controlling factor, a se 
thermostat can be made from a 
cheap wafer thermostat and the 
vibrating points from an old Ford 
coil. The thermostat has two ad- 
justments, a coarse one obtained 
by raising or lowering the wafer 
with a stove boit which attaches it 
toa supporting arm, and a fine one 
obtained by the regular adjust- 
ment on the points. 
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Switch on Electrode Holder Decreases Line eLoad 


In almost any welding shop andPOPULAR MECHANICS, 1948, 


fove. our 
100 HoT 


WATER THERIOSEAT 


PT 


‘Saws 


Fi 
4 { 
i 


a 
{to apen or close an electrical eireuit 


it has a carrying capacity of 6 amperes at 
le or 120 volts. 


push button switch may be used as long as Wm. R. Lewis, San Francisco, Calif, 
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Convetling Clecttic 
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Clocks. 


POPULAR MECHANICS, 1941 
By C. A. CROWLEY 


0 YOU need a time switch to turn off 
lights or electrical appliances at a 
predetermined time w 
there to turn the switch by h 
your problem is to turn one 
Another on 
clapse of tin 
alterations 


copper wire, you 


circuits on 
the clock: 

‘Three 
switches 


nections vary, as shown in th 
Figs.7, 8 and 9, ‘The arrangement in F 
isa straight cut-off switch, Mere! 


Tae rao 


Le Soon 
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ren, raving 
on Fost 
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ne rete oF 


wines A 


Hecave 008, 


Pr Pa 
Jc paren is 


Stil | 


‘ave step, waar SEERA 
ior tar ANON CO 


find it useful for shut 
Ling off display lights, 
Or, this arrangement is 
useful for turning off a 
radio, ventilating fan, 
outdoor lights and oth= 
cer appliances. A slight 
elaboration of the ¢ 
cuit, ae shown in Fig. 


enables one lo turn one 
circuit off and another 
on a the sav 
cither one of these 
funetions separately. 
With this switch a r 
dio ean be turn 
solenoid-type w 
lo start a spriukier system, ete. 
model has two el 


trie alarm clocks 3 


two relays, Fis. 9. This one will tur 

cuit on and then off alter 

such as turning hall and porel lights on 
early in an evening and off at a late 


As all of these time switches are design 
¢ portable and compact, they 
ved around wherev 


it. 1 shows the gen- 
‘and the parts 
thick is used 


cs Flatiron "x 
for the frame, pole p 
is advisable fo ann 
cherry-red heat to relieve the strains set 
‘This can be done over # gas 
in the furnace of your heat- 
ing plant, Dress up the pieces with a file 


{CONTACT POINTS 


\ 
in 


INGULATE BOLT 


1 drill the holes as indicated. When 
drilling the holes to fasten the pole piece 
me, it is advisable to clamp them 
nd drill through both pieces at 
once to insure a perfect inatehing of these 
holes when the relay is assembled. Drill 
the hinge-pin holes in the frame and arma~ 
ture before notching them out to fit each 
other. Care must be used not to allow the 
off center. 
To wind the armature and switeh springs, 
a small flat.is filed on the side of the nail 
so that the end of th 
amped to it in the vise. Wind the turns 
closely together as possible. No. 
music wire is used for making both springs. 
See Fig. 1. In notching up the ball tip of 
the toggle switch do not attempt to form it 
by hammering. Use a file, as the toggle is 
usually made of hard brass and is brittle. 
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The notch for the switch eatch is 
filed on the side of the toggle th 
is held by the relay armature 
sehen the switch is in the on po- 
sition, Details of winding the coil 
on a form are shown step by step 
in Fig. 2. It is not necessary to 
wind the coil in layers. Single 
colton-covered magnet wire, Ne 
24, is satisfactory, but enameled or 
other insulated wire may be used. 
In assembling the relay, first 
place the mounting serews in their 
holes, then hinge the armatu 
and mount the toggle switch. ‘The 
armature or switch catch and th 
toggle switeh usually have to be 
adjusted to each other. ‘This can 
be accomplished by carefully 
bending the catch with a pair 
of pliers if necessary, and al 
by moving, the up 
down by means of the mou 
ing nuts. A’piece of st 
will serve as the reset 
when bent to shape. Slip 
coil on the frame, insert the 
pole piece, and fasten the two 
together. ‘Tighten the fasten~ 
ing screws securely to prevent 
the pole pieee from chattering, 
Modifying the clock: A! 
ations on the clock are the 
same for all the models and 
consist of installing a pair of 
electrical contacts in the 
alarm system. Where two 
clocks are used, the procedure 
is exactly the same for b 
locks. ‘The clocks do not 
so long as they both have an 
‘The alarm system of an 
very simple. As shown in 
arm, which lies next to the motor coi 
riveted at one end to the 
the clock and is held in place 
end by a movable detent or catch, which 
releases the arm, allowing it to vibrate. 
‘The vibrating arm is cut off as ind 
A contaet point on the detent is made by 
removing the detent, drill 
at the point shown, 
of silver wire, (obtainable 
riveting over the ends with a hammer. Use 
a hardwood block to back up the wor 
while riveting the wire, to prevent exces 
sive flattening of the contact on the other 
side. “A second silver contact is mounted 
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a piece of sheet brass 
cut to fit your particular clock. ‘This con= 
tact must be electrically insulated from the 
rest of the works when mounting it on the 
laminated core as shown in Figs. 3 and 5. 
‘Then the lead wires are soldered in pla 
Bring these wires through the cord hole in 
the back cover plate and elose up the elock, 
Cut off the clock cord about 3 in. outside 
of the cord hole. If, by chanes, you have 
clocks already equipped with contacts, 
these may be used and this part of the 
work omitted by simply bringing out leads 
from them after disconnecting them from 
the rest of the clock works. 

Mounting the parts, wiring and testing: 
If the clock has a wooden frame, the relay, 
the lamp receptacle and the load plu: 
socket ean be serewed to the top and sides. 
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L010 OFF ar 
PRESEY bk 


falas 
ASARLSISTON LOND ON AT 
Zit 


To Tui OFF Ge CIRCUIT AND TURTON 
ANOTHER AT ME SAMESTIME 


stranded wire is preferable to 
solid conductors. 

Use a 60-watt Jamp in the resistance 
receptacle, pull the reset back until 
the catch holds the switeh, and plug 
he switch clock into the line. Do not 
touch anything until you have made a 
fest to find the grounded side as in 
Fig. 6. This is done by touching ole 
Jead from a lamp to the metal back of 
the clock and the otherdead to a water 
pipe or radiator valve to obtain a good 
clectrical ground connection. If the 
Jamp lights, reverse the cord plug used 

connect the clock to an outlet, After 

ame Ta ne 1, THRO ERT has been done, plug some con= 
[CaS one aevtn unre jient test load such as a desk lamp 
M310 the load receptacle. The lamp 
should now go off at any time to which 
Otherwise these parts and the elock are all the alarm is set, In Figs. 8 and 9, three- 
inounted on a wooden base of su way switches are used, In the diagra 
In wiring, do not use a wire connections are made to the switch as 
than No. 14 gauge where the dicated in the dotted portion although the 
diagram Inut No. 20 gauge wire switch itself is shown attached to the relay 
is sull without any connections. 

Writing with Electrici 

THE BOY MECHANIC - 1913 
naka piece of white paper in a so- 
lution of potassium iodide and water 
for about a minute and then lay it on 
a piece of sheet metal. Conne 
sheet metal with the negative ¢ 
side of a battery and then, u: 
positive wire asa pen, write your n 
or other inscription on the wet paper. 
‘The result will be brown fines on a 
white background. Electrolyte, Weiting 


arr RCO FO TORN 
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0 YOU have an electric clock 
that won't run? Just f 
these simple steps and it's 
one you cam start the ha 
again. First, disma 

Kk. Thi 


anism from the ease. I may b 
‘simple unit like the one show 
Figs. Land 3, or th 


Fig. 5. At any rate, the 
operation is the same 
sramed in Fig.3—the curs 
the coil, setting up a ma 
pole piece that causes th 


‘Obviously, the first thing to ches 
coil. Plug in at power source, then hold 


the clock to your ear. A 


cates that the coil passes current. 1 


hum is sometimes very faint and 
positive cheek is to touch a screw 
the pole piece near the rim of 1 
shown in Fi 


the coil, which is 
sharp test prods and sticking 
wires near the coil, as shown 


4. A gentle vibration 
cates that the coil is in good condition. If 
the coil does not seem to pass curren 
aver the wiring. Use any kind of electrical 
tester and test the current flow right up to 
done by using 

1em into the 

in Fig. 1. If 
the line tests okay and if the coil is not 
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dead, the trouble, then, must be at the rotor’ 


the clock as well as you eat wi 
piece of cloth wrapped aroun a 
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wechanism, Perhaps 


yummy bearing at 
rouble, Clean 


d with any kind of el 
with a pointed match, cares 


fully oil all the bearings that you ean s 
and the rotor sh 
good grade of nond 
such as wateh oil, 


Fig 2. Use any, 
wonguunming oil, 
ete, After this, 


it’s probable that'the clock will run. If it 
doesn't; check the 
this is rubber tubing over studs and the 
rubber may have Te 
clock sag so that kards or other p 

tuber mounting can be spl 
‘spaghetti tubing used in radio work: 
Spin the rotor of the elack with your 


inting—sometines, 


od witty 
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repairs are usually 
tical and; in sealed 
5 impossible. How. 
ever, with the open type 
‘of coll az shown in detalls 
f Fig. 5, it is 

ing. into as a 
rt. Split the inst 
Fig. 8, and unwind 
layer of wire. If 
a break, you can 
coil by soldering. 
cin the first layer 
y nt there because invariably 
way’ and center r one end or the other. Ob- 
agnetic fiekd n't get at the inside ‘end, 
‘our clock has combined evil to write the manufac- 
tor like the on in detail C ‘a quotation on a new coil, Many 
ne whoie unit by unserew iclurers will exchange rebuilt units 

hold it in place. Itwill then look for defective ones at a nominal charge. 


pliers of other suit ~SEe 
ey, 


wolve freely 


fe to Electric Clock 


‘san electric houschold clock 
beeause the gears are worn 
properly. If this is the case, 

he vestered for many mece 
ly by tening 

and replacing them 
ed position Before re- 
mechanism clean all 


slinbtly e 
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0% hp sp 
Dacltor motor. A 48-to-d 
Talio gear unit is re- 
{quired to reduce the 1725, 
‘rpmdelivered by the mo- 
{or to 36 rpm, which is an 
average cranking speed. 
‘This also increases. the 
power output. While this, 
item ean be purchased 
new for about § 

$25.00, the one \ilus- 
{rated was picked Up in 
‘8 second-hand. machin- 
ery shop for $5.00, Hay. 
ing a ¥% in. input and 
output shaft, no belts of 
pulleys are’ required, 
Flexible couplings 


toed bebewet mat td 
gear unit and freezer, 
2 mo One of the features of 
GcHENCE and MEcuANs Aves, 190 ths cletrfedtroerer 
Electrif Your Switch, whlch carries the 
‘motor current until the 
ICE CREAM FREEZER @ a= 
E Are 
a aneee 

Let 2 motor do the work while you just meat eis ener 
hot only” protects the 
ee eee a ee 
Sl alee sive overload, but shuts 
poled ship ima 
tclection of hacer ‘le 
frente, a lat of whieh i 

exatore taser poo te qually 
and qttantity cannot compare switch cover, allows the 
soi that wade i! oe pings peas ge 
Wail be exactly sulted to 

ewlever Ava Wet de shar 
pe peord rk tts rent and which will tp 
stout eer: the switch ef at the de 


gear unit and between 
a breaker type control 
stiff, The current has 
wait for that rich, cool goodness trip the switch off. This 
‘off the power when the 
LB creas ae 
W: Raises ieee 
iden Be 
eer 
ten pe 
Wepesearas 
Sean ke Moor: 


sired time. Experiment 
‘until you find the right 
heater. 

‘The freezer used for 
this conversion is a typ- 
cal hand-operated type 
(Fig. 2) using a wooden 
tub, The rotating metal 
cylinder in whieh the ice 


Freezers of larger size can also 
hie electrified, if you use a 
larger motor and worm-gear 
speed reducin; unit than that 
used on this 

For the 24 
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‘woop 
‘up to width, 20° x 18" 144" 


tr ban 
‘locke under 


oF cok 2” 214" x 144" (hock tub block) 
APE IYO" (aldo tub blocks) 
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finish selected for the entire job. Use 14 in 
stove bolts to secure units to base and leave bot” 
tom side of base open (Fig. 5). 

Make baseboard of 11% in. thick hard pine with 
two cleats on the under side. If you cannot ob- 
tain a piece of plank of the required width, joint 
and glue two pieces of 10 in. whith. After clamp- 
ing and drying, put the piece through a thickness 
nltoe to oooh wp the tear and gat the re 

thickness. Attach cleats with heavy fh 
“(at head) serews (Fig. 0), countersining for 
serew heads, to make a solid, non-warping base 
for the job.’ This is necessary to maintain per- 
fect alignment of driven shaft with gear unit, 

Give a coat of paint to baseboard and allow 
tine for drying, then secure motor base in place 
with 2 picees of % in. angle iron (Fig. 1). Use 
ia in, stove bolls through ends of motor base 

in, #9 fh screws into hase board, counter- 
Sinking for the heads in the angle iron, To lor 
cate base properly, put freezer in position (Fig. 
7), with freezer coupling in place on shafts (Fig. 
8): Coupling must separate by pulling apart, s0 
that freezer can be slipped back to remove it, 
This uses 2 leather discs with 4 holes to fit 4 
studs in coupling flanges. 

Cut back block or stop for freezer from hard- 
wood such as maple or oak (Fig. 9). Cut a groove 
in concave side for lower hoop to fit in, with a 
Dumore Duplex motor tool equipped with a route 
ing burr (ig. 10). Attach side blocks also with 
a groove for hoop, to base and through aluml- 


cream ingredients are placed, is operated through 
a set of bevel gears in the top housing. It was 
piirchased in a local department store for $7.95. 
‘The first step is to unscrew the hand crank, 
which is no longer required. To do this, hold 
the eylinder so it can't turn or use a small Still- 
son on the shaft, and turn crank to left. “Next 
mount the motor and reducing gear on a tem- 
porary wooden board, with a block under the 
fear unit, so the two shafts line up. Use flexible 
coupling to join shafts. With this set up, place 
board on a box or other suitable support, so that 
output shaft of gear unit will line up with that 
freezer when placed on a level surface. Use 
shims or pieces of wood to get this alignment. 
From this, itis easy to take measurements of the 
necessary height of the permanent base for the 
motor and gear unit, as well as dimensions of 
the baseboard. Place a piece of ¥i¢ in. aluminum, 
brass or zine under tub of freezer, including it in 
the height of latier. This piece of metal is used 
in the finished job to take the wear of sliding the 
tub into place, so enamel finish of baseboatd is 
not worn off. 
Make elevated motor base (Fig. 3) from % in. 
plywood, firmly glued and screwed together, and 
give it a coat of light grey enamel (Fig. 4), a 
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num plate with 24° in 
HM fh wood screws, 
placing them so tub will 
ide easily in place (Fig. 
up, 

Two hood fasteners 
from on old automobile 
ean be used to hold 

er firmly in place 

{ opera 

12). Obtain a 
with good 
1. Attach 


Make brackets (Fig. 
‘angle fron, curving 
ded tub, by hat 


the vise. 
ie screws, washers a 
tub at required hei 
ake the electrical connections (Fig. 14). 
Mount the breaker type switch box to side of 
niotor base with short screws and rubber gron 
wets oF porcelain bushings used in knocked ou 
hioles in the 2 ends of switch box. A short piece 


Now 
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‘of rubber cord runs from top end of box to mo- 
tor and the line cord of the same material comes 
in the lower end. Since this switch is of the 
single pole variety, one soldered and 
is made between the 2 cords, the rer 
‘ends being attached to switch terminal 
‘After making connections to switch and securing 
Jatter to box, put heater in position and tighten 
its 2 screws '(Fig. 16). In action 

increases in temperature with added load, until 
this is sufficient to cause a bimetallic spring piece 
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to bend and trip the switch. A piece of rubber 
hose is fitted into hole in side of tub, to allow 
water from melting ice to run out into a bowl 
or pan (Fig. 

Before placing the machine in operation, lubri- 
cate all working parts. Place a few drops of oil 
in each motor oil cup, the oil holes at the bear- 
ings of gear unit, and apply a little light grease 
to worm gear, unless it is of enclosed self-ul 
cating type. The manufacturer of the freezer ad- 
vises applying 2 or 3 drops of light oil in the hole 
of top gear housing of freezer and a like amount 
to the shaft bearings. Avoid too much oil, 
work into the ice cream, 


How fo Operate 
the Freezer 

"To use the freezer, ob- 
tain’ some rock salt‘and 
ie, together ‘with 2 
wooden boxes or metal 
Containers. Use one box 
to erual the feo and the 
other to mix the ice and 
fall, The finer the ice is 
crushed or chipped, the 
Aulcker the freezing ac- 
tion, A White Mountain 
Jee chipper accessory 
can be purchased cheap 
ly and reduces the 
atoount of ‘work neces: 
tary. Salt has great 
attraction for water and 
causes the ice to melt. 
‘The melting ice absorbs 
heat from the mixture 
in the ean, reducing its 
temperature, The cor- 
rect proportion of salt to 
crushed lee is one part 
salt to five parts ice. 

Prepare the ice cream 
mixture before mixing 
the salt and ice, A'reeipe 
for strawberry ie cream 
is a8 follows: 


WHAie Cetane 
Valve IsHERCNES 


ABROW-HART AND HEGENAN 
ono ity SwiteM cat 28210 


Wearen raps swrren OFF " 


gga 
SEP LEGS,,eeebe 


TeLp JuMpER oN 
inte ner 
‘sTAgTING. 
0 sen 
AEIROTER 
“CORD CONNECTOR 


Scatd in double boiler, 2 cups of mill, Combi 
2 beaten eggs, 1 cup of sugar, 1 tablespoon of 
flour, % teaspoon salt. Stir constantly until it 
thickens somewhat. Cool, then add 1 pint of light 
cream. Allow this mizture to thoroughly coo! and 
keep in the refrigerator or on ice until rendy to 
use. ~At that time, add about 1 pint of crushed 
fresh or frozen strawberries. If some other flavor 
is desired, omit the berries but add 2 teaspoons of 
vanilla when adding the cream, for plain vanilla 


freezing job, 
{it the beaters in the ean and place 
can in position on center point in 
tub, Pour in mixture, filling the 
can not over three-quarters full, 
Put cover on and fit top gear unit 

Line up studs of cou- 

their holes and slide 
tub into position. Use side spring 
latches to hold tub. 

Pack the ice and salt mixture 
around an, tamping it down well 
0 that ‘ll surfaces of ean will be 
in contact with freezing mixture, 
Keep can completely covered dur- 
ing freezing, adding ice ns re- 
quired. Turn motor coupling by 

ind for a few revolutions, to 

c@ stire ean turns freely and 

parts are in place. Allow 
freezer to stand fully packed for 
a few minutes, then throw on the 
switch. Rotation of freezer shaft 
should be clockwise, or the same 
way as the crank would be nor- 
mally turned. ‘This is important 
and should be checked during 
building of freezer, reversing mo- 
tor rotation if necessary, 

Generally speaking, split-phase 
motors with 2 leads ‘are not re- 
versible outside the ‘motor. 
end of the main winding and one 
fend of the starting winding are 
tied together in a splice, which 
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connects to one side of the line (Fig. 18A). Since 
reversing is accomplished only by interchanging 
the starting winding with respect to the main 
winding, it is necessary in this case to disassem- 
ble the motor and open this splice, so the 2 ends 
of the starting winding can be reversed. The 
starting winding is usually of much smaller wire 
than the other winding and is located in the top 
of the slots. ‘Then too, it can be traced as one 
side going to the centrifugal starting switch. 
Some of the binding tape may have to be cut 
and later replaced, in order to trace out this 
common splice in the winding and effect the 
change suggested. It is a good plan, once the 2 


windings have been separated, 

arate leads, 2 black ones for 

and 2 red ones for the starting 

way, the motor is eosily reversible in the ter- 


minal box (Fig. 18B). ‘Some motors are already 
wound as reversible’ type, in which case it is 
very easy to reverse them by simply interchang- 


ing the 2 starting leads in the terminal box. Some 
Alead motors are for 115 and 230 volts, the leads 
being connected in parallel for 115 volts and in 
series for 230 volts. Such motors cannot be re- 
versed outsire the motor as suggested with 
other d-lead motor. ‘To make sure, examine 
nameplate; if it states a single voltage, such as 
115 volts and you, have 4 leads, the chances are 
thot i is a reversible motor. If both 115 and 230 
volts sre mentioned, it is not, unless additional 
leads ave also present 
Should all 4 leads of 


Circuit across one pair of leads, with no 
connection to the other two; this must be one 
winding. Testing across the other pair should 
also show a circuit, with no connection to the 
first two. Now read resistance of each pair. ‘The 
fone showing higher resistence is the starting 
swindin zr be inade for 
B of Fig. 18, 
mporarily connected in 
1@ line to record motor 


‘An ammeter 
series with one side o! 
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‘current at start and at final period (Fig. 19). In 
this way it is possible to determine how much 
current is involved, so as to select the right 
hheater for the switch. At the start, the cream 
i ively thin and the load on the motor 
ht. But after freezing has taken place, 
it begins to get very stiff and the motor will 


SUINGER Ren RICO 


have to operate at near its full load, in which 
‘case the current will rise. It is important to 
‘open the switch before an excessive load is 
placed on the motor or its driven units, to avoid 
damage. Therefore, the heater tripping value 
must be carefully selected. 


Time Delay for Thermal Types 

All thermal type heaters have a time delay, 
before they will actually trip the switch. The 
author also found that their ratings seem to be 
much lower than their tripping current value for 
the period of time involved in this freezing ap: 
plication, of 15 to 18 minutes on the average. In 
four case, the ammeter recorded 28 
the start and after about 15 minutes this had in- 
creased to 39 amperes. Stopping the motor, the 
shaft coupling then was turned by hand and it 
appeared that the mixture was quite stiff and 
almost ready. The churning was resumed for a 
few more minutes, in which time the current 
rapidly increased to 4.5 amperes, indicating that 
freezing was carried far enough. However, the 
switch had not shut off automatically, as it was 
designed to do, so it was turned off by hand. It 
was quite evident that the heater originally se- 
lected, with a trip value of 43 amperes, was too 
high for this particular setup. One of 2.9 ampere 
rating was substituted which, whi pearing 
rather low, proved to do the job satisfactorily in 
the next batch of eream made. : 


Spare Fuse Storage 


© Threaded shells removed from discarded elec- 
tric-light sockets are ideal receptacles for spare 
fuses. Fasten several shells to a wooden panel 
‘and mount near fuse box—Wat, SWALLOW, 
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ELECTRIC-A 


< : 
\ to melt-metals 
and make alloys 


iL 


WHERE high te 
for melting small quantities of met 
aking, alloys, or. performing ch 


sable in the home workshop or 
. It is built in a flowerpot, as 
shown above. Holes for two electric are 
light carbons are cut into opposite si 
of the pot about three-fourths of the 
height of the pot above the bottom. The 
holes should be just a fraction larger in 
diameter than the carbons. ‘They are-best 
le by slowly drilling through with a 
II drill, after which they can then be 
efully reamed {o the proper size with 
arse rat-tail file. 
‘A good: refractor 
nace is made by m 


a 


lining for this fur~ 
ing while dry, equal 
parts of fire clay and ground asbestos. 
‘This filling material is worked to a thick, 
even, putty-like cement with a small quan- 


RCI 


ass. Only the amounts to be 
ised should be made up, as 
to stand, this cement gets 
stone hard and becomes useless. ‘The pol- 
tom of the flowerpot is covered with the 
refractory cement to a depth of about 145 
in. It should be pressed firmly in place 
and tamped level and even with a flat- 
ended stick. A smooth drinking glass 
whose sides taper slightly is now set up- 
ight on the center of this bottom lining 
srve asa mold for the side lining. ‘The 
carbons are next wrapped with a lay- 
‘of asbestos paper, which may be secured 
place with a short length of thread. 
They are then inserted through the holes 
in the pot and their ends pushed square 
against the drinking glass. ‘The asbestos 
is used to prevent cement from sticking to 
the carbons and thus making it impossible 
to remove them, after the lining has hard- 
ened. The space between the glass and 
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the pot is next filled to 
within 1% in. of the top 
‘with the lining cement. 
It should be applied in 
small quantities, pi 
ing thoroughly to elim- 
inate air pockets. ‘The 
drinking glass should be 
carefully removed im- 
mediately after the 
packing is complete, 
otherwise it may perma- 
nently stick to the cement and have to be 
broken away after the lining has hardened. 
If the glass is to be saved it should be 
immediately washed in water to remove 
the water glass. ‘The carbons should next 
be carefully turned in their asbestos wrap- 
pers to make certain that they are not 
stuck, They should not be removed, how- 
ever, until the lining has dried for a couple 
of days. The lining may be dried out in 
an oven in about 5 hrs, although a better 
job will be had if it is allowed to dry in 
the air for a week. 

To make a lid for the furnace, get a 
round cardboard carton of the same diam- 
eter as the inside of the flowerpot, and cut 
it to a depth of about 2 in. to serve as a 
mold. Before pressing cement into the 
box a piece of stiff iron wire is bent to the 
form of an eye at one end. ‘The other end 
should be buried in the cement cover so 
that only the eye projects to serve as a 


handle for removing the cover 
from the furnace with a pair of 
tongs. ‘The cover should be al- 
lowed to dry in the 

mold and the cardboard 
is torn away after 
cement has harde 
When the lining has 
dried the carbons may 
be removed. A 3-f. 
th of heavy-duty 
heater cord is connect~ 


the heater cord may b 
held in good conta 
with the carbons by 
binding with wire as shown, or if a more 
job is wanted, ‘brass clamps 
ie to hold the wires. ‘The other 
e connected to the 


without blowing fuse: 
tric flatiron comes into play as a limit 
resistance. The iron is plugged 
socket also mounted on the board. With 
this arrangement the iron is connected in 
series with the carbons. ‘To start the are, 
push the carbons together with the 
points about in the center of the furnace. 
This should be done with a pair of pliers 
having taped handles to avoid shock and 
burns after the furnace has been running 
for a few minutes. After the carbons have 
been in contact for a few seconds they 
will become hot on the ends, and then one 
of them may be carefully’ pulled away 
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from the other for a distance of about ¥% 
in, A little practice will enable you to draw 
are without difficulty. The cored-type 
carbons are the casiest to use. The are 
should not be viewed with the naked eye 
but a pair of goxgles should be worn and 
with these you will be enabled to see the 
condition of the are without danger to the 
ees 

Copper wires held in the are are 
yelled and burned. Almost all 
» similar eh 
e exposed to the 
are, If a few 
seraps of fine copper wire are cut into 
short lengtlis, placed in a small crucible 
and sprinkled with borax to prevent the 
formation of the black powder, or copper 
oxide, which was formed when the wire 
was held directly in the are, they may be 
melted in 10 of 15 minutes. ‘The lid should 
be kept on during the melting of copper 


92 


as a great amount of heat will be required. 
‘The copper will glow red and finally white, 
and you may think that it is not going to 
melt at all, but do not give up, for the 
wires will presently and unexpectedly lose 
their shape and ‘form a molten pool of 
mirror-like brilliancy in the bottom of the 
crucible. If you add to the molten copper 
about half its weight of zine and then 
turn off the are, the zine will melt and 
nix with the copper to form the common 
yut_very valuable alloy known as brass. 
Brasses have varying proportions of zine 
and copper, depending upon their pur- 
poses. Similarly, if tin is added to molten 
alloy known as bronze is 
‘there are hundreds of interest- 
and valuable experiments in this magie 
of metals known as alloying, which may 
be performed with this are furnace. New 
alloys are discovered or invented almost 
every day. 


MECHANIX. ILLUSTRATE 
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Keep Test Equipment 
such as meters, on 2 short shelf over 
the workbench where itis accessible yet 
utol the way of tools. 

screwed to the sh 

ing the equipment off 


ips and other connectors are invaluable 
for making test connections. Use random 
lengths of insulated flexible wire and 
‘wrap with tape close to each connector 
to prevent insulation from unraveling. 
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Seruicing ELECTRIC MIXERS 


If the mixer didn't do a good job on your favorite 
cake last time, here is how you can repair it 


By HAROLD P. STRAND 


tor-driven ap) 
ances such as imix: 
portable drills, vacu- 
tum clean 


tator and 
like a de 


cuit must be Tansinated 
ina universal motor, or 
vlse when being oper- 
ated on ae eddy currents 
will quickly eause exees> 
sive heating. Arna 
ture and field are series 
whieh 
as hi 


mogmasten KNAPP-MONANCH MAGIC MAID 
Fig. 1, Three miners that are typleat of thote In general use, 


the Magic Maid first, remove ‘motor 
unit from stand, and remove beaters and also 
lle, by r four base screws. Loosen 


ete ‘and remove two nuts that fit on the long motor 
jenna lie bolts, Next remove brushes by loosening and 
i will run salisetori 


yenoving two insulated retaining plugs. Then 
tap outer casing apart at the center joint and 
motors have a east iron field structure pull off the half at the gear box end. This allows 
of a laminated one. In addition, windings of a exposure of armature which is pulled out of its 
de motor would not usually be of the correct de- is (Fig. 2). Now you are ready to in- 
sign for universal ws id clean. ‘The armature receives first cone 
jure in relation to ‘You note th fear of 
brushes, commutator has become badly black- 

ened and rough. Placed between centers 
small lathe, make a light cut across face of 
mutator (Fig. 3). Follow with fine sandpaper. 
‘Turning should be carried to the point where all 
fig and repair work. Many det roughness and blackened copper is removed, re- 
here will be found to apply to other sulting in a clean smooth surface. Some com- 
mixers, us well as olher types of power equip- mutators were originally undereut at the factory, 
ment. "So, with a few modifications, the methods or in other words, a slot was cut between each 
described here can be taken as general proce- segment to reduce height of miea insulation be- 
dure, Mixer on the right in photo is an old tween. In such a case, a tool'should be used to 
model Star-Rite Maxie ‘which has seon clean out chips from’ turning and old carbon 
about 15 years’ s after the turning job. Should turning, 
i i depth of original undercutting, 
pected! on siachi tator should be undercut again. A piece 
other (wo are modern str cof hack saw blade in which “set” of teeth have 
center one is a Knapp-Monareh and the left one, been ground off will do for a tool. Draw the 
a Sunb ‘These two will require blade carefully between segments, with rake of 
much less work than teeth towards you, until mica is down about tg 
thetn up to sho sie parts and moke any in. or a little less. “Finish up with fine sandpaper 
necessary repalrs or adjustments. to remove any sharp edges. In our case commu 


is not usually correct. 


power 
1 Fig. 1, three 
which will be used as ex 
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Tia.2, 0} 
‘Torning the face of @ commuter In @ lathe. 


talor was never under- 
cout, go we left it as it 
Next test the armature 
winding. Ifa growler is 
at hand or can be bor- 
rowed, place it in posi- 
tion between the poles 
(Pig. 4), and use a thin 
piece of steel at the top, 
as arinature is slowly 
rotated by hand. There 
should be no. attraction 
for the steel, at any 
point that the armature is turned. If there is 
attraction a short exists. In an undereut com- 
mutator this could be due to metal pat 
tween segments which can be cleaned out. In 
‘other cases, a shorted winding usually has to be 
replaced, “Another useful test is with an ohm- 
meter (Fig. 5). Touching each pair of adjacent 
segments with test prods, uniform readings 
should be obtained all around the commutator. 
‘An open or shorted coil will usually register zero. 
Extremely high or low readings from some pair 
cof segments may indicate partly shorted coil or 
other winding trouble. Following these tests, 
make a ground check, using about 500 volts from 
‘our high voltage test'transformer between shaft 
‘and commutator, which should show no circuit. 
‘A series lamp on 115 volts will answer if other 
‘equipment is not available. 
__ Field section of motor can also be tested with 
the ohmmeter by touching prods to bared ends 


No cit 
and 


lance wire unit was placed betwee 
id coil and, through a four-point switeh, 
speed control was effected. The ohm: 
meter ean be used across the terminals of 
each w ty test and also 
to measure the resistance. In our case 
a reading of 50 ohms was found for 
teach unit, which would be about right, 
For inspection of these resistance units 

cord, other half of outer 
first removed (see photo). 
‘of four-point switch, cleaning 
contacts if required, and bending movable arm 
fo increase tension’ if needed. With all parts 
cleaned up, a few drops of oil placed on each ent 
fof armature shaft, and gear box re-packed with 
fresh grease, motor was re-assembled. Brushes 
‘were still found to be of reasonable length, so 
they were replaced in their holders. On testing 
the finished job at the bench, it was found to 
operate almost as well as new. 

“The Knapp-Monarch mixer is taken apart by 
first loosening a set serew in speed control dial 
and removing this piece. Under this is found a 
nut, which is unscrewed. Next brushes are re- 
moved. On the under side of gear unit at the 
other end of machine, remove two screws found 
there, and then gear unit can be withdrawn. At 
extreme forward end, under this unit, three 
‘screws will be found; remove these and then yout 
can remove the handle. It is now possible to re- 
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move housing at commutator end. Parts are 
then laid out for inspection. (Fig. 6). In this 
machine, a theostat mounted at the end is used 
for speed control, Outside the rheostat is a lever 
type switch which is setuated by control dial, 
ind serves as an on-and-off switeh f 


n them up. After 
a thorough inspection, parts seemed to be in 
good order in this one, so further dis-assembly 
Was unnecessary. ‘The beaters, however, struck 
each other in operation, so they were placed 
the lathe chuek and were found to run out 4 i 
out of true. Center rods were bent (Fig. 8), but it 
as an easy matter (o strengthen then 

in the chuck. "This mixer was assembled 
and vil was applied ( 
(Fig. 9). 

The first step in 
to pry out et 


control dial 


‘Two screws will 


allows dial unit to be removed, 
be found in rim of next secti 
them this part ean be taken off, "Next you'll 
a rotating switeh and (wo small brushes that bear 
fon collector rings. R shes and loosen 
the Allen set serew and then you can pull ro: 


Tig. The contol end, showing rheostat ond switch. 
Deling held open to check contact auttaces. 


switch element off the shaft. Fig. 10 shows 
machine in the condition described where parts 
can be carefully studied. In this machine, speed 
control is accomplished by means of a governor, 
the chief clement being the rotating switch, Ac: 
tion of centrifugal force on pivoted arm causes; 
contacts to open and close, which serves to cut at 
Fesistance in and out as required to maintain’ 
desired speed. ‘This round resistance unit is at 
Fight of shaft (Fig. 10). The action of moving 
speed control dial (on end of machine) is (0 
ly shaped, slotied piece in and 

their opening. 

h this sliding 
lowest speed is ob- 
ll be held open, thus 
wee. With contacts, 
highest speed will 
Lue delivered, since resistance will be shorted out, 
Further action of dial is to actuate a plunger rod, 
which connects wit teh, for the 
off position of the dial wer shown at 
left is also connected in parallel with the con- 
tacts, and helps to eliminate radio interference 
and lessen arcing at contacts. Both resistor and 
condenser can be replaced when defective by 
simply spreading brass supporting strips apart 
‘and lifting raised buttons on their ends out of 


is affects the coniacts 
cycles, thus regulating speed, 
piece in fully-in position 

tained, because contacts 


Pointe ere 
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holes in strips. 

In service checking dete 
these two units. Resistor can be tested with an 
‘ohmmeter and 


open, this condit 
meter 


Cond 


to see 
of these units; ends of strips can be adjusted for 
good pressure and the metal cleaned for good 
measure. Fig. 11 illustrates what may happen 
from poor contact. It was found that metal end 
of condenser had burned almost away {rom loose 
contact, and a new condenser was. required. 
White ‘contacts of both switches seldom give 
much trouble, itis well to check them and clean 
the surfaces if required. Any work necessary on 
motor itself can be carried out by further disas- 
sembly, testing and repairing components as de- 
scribed for the first mixer. 

we can be had by 
screw holding handle in 
four machine serews in the cover. 


ie 
In Fig. 12, 
some fresh grease is being added after inspection 


of gears. In some mixers, after considerable use, 
motor bearings may become worn loose. ‘This is 
usually indicated by a noisy motor and, in some 


We Electric Battery 
see 

f= BOY MECHANIC - 1913 
A simple and cheap electric massage 
vive can be made by using three or 

of dry battery connected to 
two ordinary silver tablespoons, a3 
shown in the sketch. ‘The handles of 
the spoons should be insulated or the 
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1e which will not run full speed. If bear= 
ing wear is suspected, armature shaft should be 
tried in sleeve igs and if found a loose fit, 
new sleeves sh Proper lubri= 

fe this condition 


nhled following a 
worough inspection and the minor work out 
red. ‘Take care in assembling parts at the gov- 
cernor end to see that they go back as they orige 
ly were. A short pin with one square end 
a hole in metal cover picee, with its square 
in circular groove in inside of dial 
‘The tong push rod also 


control. 


slotted sliding piece fits in place in grooves in 
center of rotating governor unit. Brushes, if 
worn short, should be replaced. If brushes pur 
chased come with their ends not shaped to eurva- 
ture of commutator, a piece of round stick of the 
same diameter, with a piece of fine sandpaper 
‘wrapped around it, ean be used to shape them, 
After running in for some time, they will even- 


tually wear in to a perfect fit 


operator can wear either kid or rubber 
glov 
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Science ano Mecnauses Feaavany, 152 oe, 


DC Motor-Generator Set: 


By HAROLD P, STRAND { 
ects aoe basil 


ITH an old 6 volt automobile generator and % hp capacitor mot 
‘as the basic units you can build a very useful motor-generator set 
(Eig. 1), which will deliver de voltages of about 6 up to 30 or 35 v. 
[At the lower voltage, you can do light electroplating, battery charging or 
test various. sm: 
bile motors and similar experimental 
the field rheostat 
and adjusting the driving pulley 
ratio, you can run the voltage to any 
desired value up to its maximum. A 
simple belt tightening rod allows 
either belt tension adjustment or 
slackening of the belt when chang- 
ing pulley steps, 
the generator can be self excited, 
or by. throwing a double-throw 
switch the fields receive separate ex- 
citation. In the self excited condi- 
tion it can be run at the lower speeds 
of under conditions of lond where 
voltage will not exceed about 8 
0 volts. Should the voltage rise 
much beyond this value, the fields 
will receive too much current and 
may burn out. Therefore, separate 
excitation is provided from a seleni- 
um rectifier unit, which supplies a 
constant voltage to the fields. In this 
way we can increase speed to the 
maximum for the highest voltage 
value, yet keep field current normal 
‘The generation’ of 28 volts de 
should find wide appeal among read- 
ers who have surplus 28 volt de air~ 
craft motors of small size and wish ‘ \ 
to use them. Dynamotors E SSP) 
operating on this voll-¢ P 
aye provide de voltages 
up to 600 volts or more. 
In fact, there is vir- 
tually no end to the 
uses that can be found 
for such a versatile 
power unit. 
Fig. 1 shows the com 
pleted job, with its neat 
front panel, on which 


Fight for turning the 
driving motor on and off. 
A. small surplus dyna- 
motor is shown being 
supplied with 28 volts, 
as one example of appli- 

3 220 volts de is 

‘able from this dy= 


hp 15 v. ae 
motor is shown, which 
are a voltmeter, a field to 

proved satisfactory for 
switch, a rheostat knob 3 loads within the eapac- 
and output terminals. A ity of the generator, or 
switeh is located at the : 2 about 120 w. Figure the 
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yar taro GeneaArOR, 


ia 


sunset ster 


Sgce aetsauta 
= Ase Se 


cay 
at enanae ae Gl 


evant 08 


amperes it is safe (0 use o 


ing the voltage into 120, The 
ced by its original projecting 
by using Sq in. cap serews through the holes, 
which turn into the ends of a piece of 34 in. sq. 


loosening for changing pulley ratiés. Other de- 
tails are shown in Figs. 2 and 3. 
jest, secure a good used aut 
While most any type will do, a Delco-Remy Model 
was found satisfactory and only cost $5.00. 
‘This is a third brush generator, but the movable 
brush is not needed, $0 remove it. Take the gen= 
erator apart and elean it in carbon tetrachloride. 
Next, make the followi 
le: the figlds must not be grounded to 


mnobile generator. 


ce, as tested with an ob 
If shorted turns are present, the resistance 
be much lower and will require a rewind job. 
Also, a grounded winding must be replaced. 


the armature commutator oF turn, if neces 
sary, to provide a smooth surface. Use a thin 
tool to clean between segments oF undereut be- 
tween segments. Placed in a growler, it should 
teat {ree of shorts, 

If other models of automobile generators, are 
used, some experimenting inay have to be done 
with the values given all around, since the wind 
ings may be considerably different. in. various 
xenerators. ‘To rewind field colls, remove the old 

sinding and measure the size of the wire, the 
ide of the coil and the thickness of the coil 
(Pi, 1). "Make ‘up a wooden form to thee 

ions and wind new coils on the lathe, using 


One end of the field winding will be found 
connected to the third brush and the other end 
to the terminal-post marked F (Fig. 5). Discon- 
rect the wires at these two points and solder onto 
the field leads two pieces of #18 insulated lead 
wire, about 1 ft, long. Tape the splices. It is to 
these two leads that resistance measurement 1s 
taken, With the two main brushes in good con- 
dition, reassemble the generator, bringing the 
field leads out one of the openings at the end of 
the frame, Install a new step pulley on the shaft 
later to replace the orginal pulley and locknut, 
One brush will be found grounded to the frame; 
connect the other to the terminal post marked A. 
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stppere TERNAL Freee wasn sasecorrer which, multiplied together, 
ae are backs = gives the sume area, The win- 
neta smacns 1 geyaey mae dow or winding space, side of 


oureur 
ec ex 


Next, make up the rectifier unit, 
a step-down transformer and selenium rectifier, 
arranged in a center tap full wave circuit (Fig. 
6). This unit provides about 8 volts de for the 
field exeitation, from the 115 volt ac line. All 
winding data for the transformer to follow is 
based on 60 eycle operation. ‘The transformer re- 
uires a core with a cross-sectional area of 1.56 


sq. in. This means that the center leg of the E 
laminations can measure 1% in, and the core 
stack to 1% in, or any other con 


SEC CENTER TAP #16 


FLEXIBLE WIRE 


F]HaROWoon Fy 


seusnob Faces 
2-gnoup 
PARALLEL STACKING 


DETAILS OF RECTIFIER 
STACKING AMO SCHEMATIC 


‘DIAGRAM 


—sieeving ovER 
FORMER WIRE 


the center leg, should be at 
least 1% in. long by % in. 
wide, in order to fit the eoil to 
be wound, Some old radio 
power transformer or other 
electrical control transformer 
night fit the specifications, and 
its core could be salvaged for 
this job. Or, you can build 
fone from picees of sheet trans- 
former steel. 

Make a suitable wooden 
winding form (see past trans. 
former articles and Fig 8) and 
place a (urn of 010 insulating 
Paper around the center block. 
Wind the primary with 426 

ns of #22 Formex wire, 
bringing the start and finish ends, equipped with 
sleeving, out one of the form slots, Place a turn 
of insulating paper over the closely and tightly 
wound primary, then wind on the secondary, 
This consists of two #18 Formex wites in parallel 
‘or wound together, is equivalent to one #15 
wire in carrying capacity, but is easier to wind 
than the single heavy wire, Wind 43 turns and 
then scrape a small spot clean and solder a tap 
lead, with a piece of #16 insulated wire as the 
tap (Fig. 7). Insulate the tap well and continue 
winding for 43 more turns or 86 turns in all, Bring 
the start, tap and finish out the form slot (ig. 8). 

‘Tie the coil at four points and remove from the 
form, then tape with white cotton coil tape, dip 
in insulating varnish and thoroughly dry. Next, 
fit laminations in the coil, alternating the posi- 
tions of the E and straight pieces, so joints will be 
alternated and never together (Fig. 9). Use the 
side brackets (shown at left) to clamp the core 
tightly and provide mounting feet, 

For the rectifier, secure a 500 ma. half wave 
unit, from a radio supply store. A Federal Tele- 
phone and Radio Mode! 438D3128A unit was ser 
lected, being in the form of 6 rectangular plates 
(Fig. 9). Take it apart and rearrange the plates 
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to form two groups of parallel, connected plates, 
three plates {o a group. This will then earry the 
required 3 amps, when arranged in a center tap 
full wave cireuit (Fig. 6). 

Cut one of the spring washers at the end of 
the stack and then use a knife blade to separate 
the spacer washer (Fig. 10). Separate between 

ext to a pk 

iaintained. One side of 
while the other side has a 
light selenium coating. Make te strips 
from sheet brass stock, with holes to slip over 
the fiber tubing; place them between washers. 
Use five washers between each two plates; It may 
bbe nevessary to add a few brass washers to those 

|. This is necessary for proper ventila- 
You will probably need a longer fiber tube 
and’ mounting rod, Use an insulating Bakelite 
washer between the two 
the stack, Make two a 
from steel stock. Join all plain faces of the plates 
‘as a common, with a 0 
bottom (Fig. 6), Also join three of the sele 
faces of each group, but separate at the « 
with the Bakelite washer. ‘Test each cell wi 
an ohmmeter b mg the jumper con- 
neetions; an extremely b 


shown with the leads connected one way to a cell, 1 
Ba on veering thea he roe S- : 
ae iiatnet a toied a 

se a iahnes tn rie Laon 


sembly somewhere or possibly 


faulty contact, @ defective as- — f\S2—}-——. a 4 


2 defective cell 

Mount the transformer a peewee 
fn Transte {asbestos 21 eunacn cono 
board, with terminals @ 
shown, When wired, test LI comer 
ade voltmeter, with the trans- H COMPLETE 
former connected to the lin 1 ee 
A voltage of around 19 volts i], ashame 
should be recorded at no lod. eh 
‘The ae input tothe transform ay 
should be quite low, or sor 

‘where around 2 to 8 amps <a 
Since this should be only ex ga ase 
citing current at no load. If Se were pstaetar Lt 
the at input to the transformer Loaner mig ggoure 


primary should be high, under oes wee 
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+e 2 


turns, or too little iron: stacking in the core. 
Solder the secondary leads to the rectifier (Figs. 
6 and 11). 

Next, assemble the components on a base of 2 
in, planed hard wood, with heavy strips let in at 
the ends to help prevent warping (Fig. 2). ‘The 
complete circuit diagram is given in Fig. 12 Lay 
‘out the motor and generator, so that pulleys fitted 
on their shafts will line up.’ The generator shaft 
is slightly over % in, s0 a % in. bore pulley wil 
have to be bored out in the lathe. The motor 
will probably take a standard 5% in, pulley. ‘The 
new generator pulley requires that the original 
fan be attached to one side (Fig. 14). Do as 
shown, drilling for machine serews. Take care 
to center the fan properly. 

Fig. 15 shows the charging of an automobile 
battery with the unit. With the belt on the sec- 
‘ond pulley step, it was possible to charge at a 15 
amp. rate easily, using either self-excited or sep- 
arately excited position of the double throw 
switch. ‘The latter is preferred, since there is 
less lond on the generator. Don't use the self- 
excited position at a light or no load, where the 


indicated voltage is much 


eld curs 


On the other 
position of the double throw switch you ean drive 
the generator at any speed, or generate any volt- 
age desired. 

Should the generator fail to build up wher 
first started, try the lower switch position; if it 


fails, try reversing the leads at the lower tei 
minals, Then throw the switch to the upper 
position, and, if the voltage falls off, reverse the 


WASHERS UNDER _ORILL-TAP FoR 6 


Fa FRE REGUNED senews Fut eho 

center \ Counteasnae 
rue rs SERTER .y \ Sop ey ust 
] \ hae 


e 


3step puucy 
(Q METHOD OF MOUNTING FAN To PULLEY 


SUNoco 
(Soadrom: 


ara 
‘mp, rote, which Te beller for tho battery tha 
‘harged at @ high 1 


ds, When the direction of current 
from both sources, through the fields, is such a8 
to oid the residual magnetism polarity, so neces: 
sary for the build up process, the machine will 
operate correctly. 


isin Prevents TV Tube from Rolling 


able at surplus stores, for safe keeping 
ing another tube or handling other repairs on the 
‘set. The hard rubber is less likely to damage the 
tube than metal containers—H. Lexrur, 
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Ensy Electrical €xperiments 
POPULAR MECHANICS 
March. 1903 f  Diontnnow 


HOW TO MAKE AN ELECTRIC GYROSCOPE. 
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4 wheels made of 2.16 
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ihe diameter meanured between circular porto 
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ride of) wheel" being 
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yore tulle later, after tre hnve 
re roneline, 


fit of the trom ate 
These 
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‘Test Board Accommod 
of Various Sizes 


eates a better impression if 
ested whi 


ways 
the lamps 

hie is wate ’ 
ordinary bully can be tested in # seco 
two without removing it from the wr 
and the sume applies tv the ¢ 

bulbs which are tested in an ordinary sock= 
et. Radio and flashlight bulbs are tested 
with a doorbell transf A fixed radio 
theostat hooked in series with the socket 
will lower the eurrent to 242 velts or what= 


poets 


Oyen 


“ett i. | 


REVERSING SPLIT-PHASE MOTOR 


A\ SELIE-PHASE motor may be temporarily 
reversed to take care of work that occasion- 
ally require this. 

This is done by wrapping about three feet of 
stout cord around the pulley in the direction the 
motor must run, Now give the cord a sharp 
yank (the way you would start an outboard 
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motor) and immediately turn on the switch. ‘The 
motor will now continue to rotate in that direc- 
tion. When the motor is stopped it will, of 
‘course, be in position to run in its normal direc- 
ton oF rotation, 

It is important, when -cord is pulled, to spin 
the rotor fast enough to open the starting switch 
which is in series with the starting winding, If 
connected to a load (as shown in illustration) It 
may be necessary, to avoid shift the 
motor ahead 20 the belt will be loose’ and slip; 
then tighten when motor is in operation —WJ.R. 


“Simplest? Test Set, 
coneiatiog of carphoues snd « fasight 
battery connected in series, will locate 
ieeat of her troubles itty satio parte 
‘Tooch the wires to a guspected part to 
find out if it is burned out or shorted. 


GRANDDAD'S ELCTRICITY BOOK 


105 


GRANDDAD'S ELCTRICITY BOOK 


ELECTRICAL TESTER 


TELEPHONE 
Bens 


Sbeass: SRS. FOR 
TESTING CARTRIDGE, 
a russ 


ible 
te thech your own motors, cola and ether electrical 
Soparaton nds, shorts or open eirenite 


Here are six methods of making electri 
cal testers from inexpensive equipment to 
locate grounds, short and open circuits. In 
the two upper details the methods are 
‘identical with the exception that the test 
results are audible on one and visible on 
the other. ‘The bell will ring or the bulb 
will light when the test leads are connect~ 
ed together or to an unbroken circuit. ‘The 
next left-hand detail shows a tester using 
two 110-volt lamps and operated from the 
lighting eircuit. In this case also the lamps 
light when the Ieads are connected to a 
closed circuit or in case of grounds. Bril- 
Jianey of the lights is a rough measure of 
the resistance in the circuit being tested. 
The adjoining detail shows a sensitive 
method which makes use of a pair of radio 
headphones. At the instant the leads are 
connected to a cireuit in good condition 

cre will be a click in the phones. In the 
circular detail is a tester for all kinds of 


fuses. The porcelain socket for testing 
plug fuses has its core removed and a piece 
of brass tubing substituted so that fuses 

y be pushed in for testing. ‘The brass 
strips mounted below the socket are for 
testing cartridge fuses. ‘The most sensitive 
tester is shown in the lower right detail. 
A telephone magneto is used as the source 


of power, while a telephone bell serves as 


the indicator? ‘This instrument is most use~ 
ful for locating grounds which would not 
show up with other testers. It is also handy 

hen testing circuits having very high 
resistance but is not very satisfactory for 
coils of fine wire as it sometimes rings 
when a circuit is open if the wires in the 
coil are close together. 
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Electrician's Test Light Built From Stock Parts 


ay fo 
— 


TEST RODS: 


OR 


the holder with a fiber disk notched to 
vide openings for the test prods. 
fitted with a bent strip of metal hel 

place with a small brad, A disk of thin fiber 
is glued to the outer face of the cap to cover 
the stall holes drilled in the eap to take the 
‘ends of the strip. When the cap is in pla 
the metal strip closes the circuit betwee! 
the two prongs so the unit may be used to 
locate defective fuses and open circuits in 
the usual manner. Removing the cap and 
plugging the tester into a receptacle on the 
tend of an extension cord allows the user to 


to the regu 
for locating defective 
this test light h 


end eap allows the 
110-volt outlet 


the source of power. ‘The housing is made 
from a Iength of fiber tubing and the bulb 
holder is \d piece of wood cut from a 
shade roller. ‘Two 110-volt candelabs 
bulbs are used. With eare these 

‘ned into the holes in the ends of the bully 


form their own threads. The end 
lug, supporting the plug prongs and eap 
1 be eut from the same wooden stock as 


test grounded motors and other equipment 
for open windings and circuits without dan- 
ger of grounding the “live” side of the ci 


the bully holder. Contact strips for the whole 
assembly are made from ée-in. spring-brass 
. 4 in, wide. After assembling and 
wii the parts, the assembly i forced 
hold the end plus over the 
plag prongs and close the opposite end of 


cuit, as one lamp is in each lead. With the 

prods touching, both lights will be on at 

half brilliancy.’ However, contact with a 

grounded circuit will cause one light to be 

extinguished while the other reaches full 
rillianey. 


the positions shown in the sketch. 
‘Two of the holes are cut large enough 
ty hold a short section of a garden hose 
iece of 
“tube, B, lation, 
shtly in the third hole. ‘The 
on A shoul! hold the cai 
le the carbon I 
id rest loosely in its insulatio 
The inner end of the carbon FE is 
Continued on page 115 


Self-Lighting Arc Scarchlight 


THE BOY MECHANIC - 1913 
A practical and ea 
selé-lighting are se 
made in the following 
cure a larg i 
eter, and ent three holes in its side 
yout 2 in, from the back end, aud in 


constructed, 
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Electric F 
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“WATCH THOSE WATTS” 


How many appliances and lights can you safely 


use in your home at one time without risking a 


blown fuse? This chart provides the answer. 
By Ed Bukstein 


MANUFACTURERS of electrical appli- 
ances invariably rate their products 
in watts rather than in amperes. To the 
user of such appliances, this poses the 
problem of. how many of the appliances 
may be used at the same time without 
overloading the cireuit and blowing a fuse. 
‘The accompanying graph, based on a 110- 
volt cireuit, provides a rapid solution to 
such problems, 


To use the graph, find the wattage rating 
‘on the vertical scaie, follow this line until 
it meets the diagonal line, and then read 
straight down to the amperes scale. For 
‘example, suppose you want to know how 
many amperes of current will be diawn 
by a 150-watt light bulb. Locate 150 on 
the watts scale; follow this line until it 
‘meets the diagonal, then read down to the 
amperes seale, * 


AMPS 
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ONE'S ATTRACTIVE, THE 
OTHER'S FAST. MEET THE 
2 TYPES OF ELECTRICITY 
ScleNcR ap Mecuanics 
|_ Deere, 1947 
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FISHING for DISTANT 
EARTHQUAKES 
NODERW MECHANICS, Apr. 1938 with a 


Designed for the ama- 
teur scientist, this easily- 
built instrument records 
earth tremors occurring 
in all parts of world, 


by Don Murphy 


fow minutes, an earthquake 
ates through old Karth's ry 
crust. On an average, more than 9,000 of 
these sho 


al little oF no cost, is a sport with thrill 
iis own, Using an inst 


ised com= 
‘cords of the 
is March, 1933, 


tated a whole section of 
southern California, S 
good were his ‘grams 
Aiat seismologists of na 
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ecole mppney, stacked ese seceding 


big, complicated machines costing hun- 


is nothing but a large pendulum with 


keeps it at 
atiached 


nagnified by a long arm attached 
80 that the record may be 
ng the length of the 


hd PG 


the machine may A" to far-away 
kes much as a piano is set to a tuning fork, 
ld_a simple, yet effective, soismograph, first eut 
piece of scrap plate 3a or 44-inch thick and 
ches on the side, as shown in Fig. 1. Your 
blacksinith will help 
ill a %4-ineh hole through the plate near each 
nd weld a 42-inch piece of 2-inch angle iron, 
vertically, in the center of i 
Near the top of the angle iron, drill a Y4-inch hole 
Uwrough each face and fasten a'Y by 1s-inch bolt, 


ds 
ba 


Fic. 2- SUSPENSON, 
ABWAS 2 REQUIRED 


Fish DETAILS OF THE ae 
PIER & BASE PLATE 


WO AND 


bPuM SPINDLE 


ww 


three 


ter punch marks, one above 
ach face of the angle irun. 
ye comprises the pier or support 
for the magnifying arms. It is now ready 
to be bolted to some firm, stationary founda 
tion such os the garage floor, Care should 
be taken in placing the base (see Fig. 6), 30 
thal the faces of the angle iron will be in a 
true east-west, north-south position, so 
that you may determine the ditect 
disturbance registered by the 
By using double my 
‘you are able to level the base and go keep the 
recording arms, to be mounted later, parallel 
to each other 

‘These mags 
some Tight 
Strips 
Tight wood may be used 


provided 

eruss members and wire braces are attached 
them, 

two wooden shafts, as indicated 


in S 
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REGULATE PERIOD OF 


in Fig. 2 about Y-inch in diameter and REGULATE PERIOD OF 


from 4 to 8 inches in length. Into one 
end of each, insert an ofd phonograph needle, 
pointed end out. ‘The other end of each 


That fs ner died ‘with the lend. weighs 
Releetng Wo Pig. sake. tee. oad 

weights cacty_alike'In heneines by ey 

Pectin beak Cia tras ease weak 


‘The weight of each should be between 
5 and 10 pounds. Before pouring the 
lead, fasten in place two lengths of cop 
per tubing such as used for automobile 
oil lines. “One tube should run down the 
enter of the tin can; the other should 
be run dingonally through the can, 
forming an angle of 45 degrees with the 
center tube. After the lead has cooled, 


pinecT NTO WeionT 
DETAIL AT WEIGHT 


ee | 
OL aN 


Y <a 
Z i 
“ANCHORED BASE 
ur spove <= 
‘AND BELOW 
Toaowust 
Base veve. 

MEY economic on vapours, 


saree coke 
Sor Lane Ineowenere. 


Sar 


seeric.aron) — Lichr wera 
Shiai DETAR. 


remove the tubing and insert in the resulting 
holes the %-inch rods, leaving the needled 
end protruding about’ 4 inches. Into the 
diagonal bole is filed one end of the 


FIG. 6 _ PRINCIPAL ASSEMBLY 
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Continued from page 106 
stpported by a piece of No. 25 Ger 
man-silver wire, C, which is about 6 
in, tong. ‘This wire runs through the 


plug in the end of the tube. ‘The tube 


Bis adjusted the end of the car- 


oO Wh bon Eis pres the carbon 
Wi fi q 
The electric wires are connceted to the 

carbon F and the binding DA 


ig theougi the 
neals the strip of German-silver 
causing it to expand 

ion lowers the end of the 
, separating: the points of the two 
dtbons and thus providing a space be- 
tween them for the formation of an are. 
‘Ace in Large Tin Can When the current is turned off, the 
poreelain tube to the binding post D. e Iver pte. conliactsy ail 
‘The binding post is fastened to @ wood draws the two carbon ends together 
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‘Scitkce ap Mecuanics Oct-Nov, 1938 


Electric Fence Plans 


Here are long-awaited plans for a low-cost, safe and effective 
110-volt A.C. electric fence unit. 


sesy, osot 
rorence 
os dite 
repcoovm, Youn 
WATT CARBON HES arED 
Reason 
10 
conout8 noo 
70 
ow 
SPrcAL cunmenT F eae eaBneT 
fea eat 
TRANGromeR 


fend closing’ awl 3 
the nt In oper 
‘h 


contacts with the fence 
‘The fencing itself usually consists of a 
strand of plain or barbed wire supported 
ors on posts spaced up to 60 feet apart. 
‘The charge is applied by an clectric unit which 
operates from a G-volt battery or from a 110- 
volt A.C. power line. Tt 
than 100,000 of these 


‘The ideal electric fence unit must, first of all, 


ready for fighting 

be adjusted by sliding the ear 
through its 

esistance for the are ma; 

the current throu 
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be safe to humans as well as animals under ab- 
solutely all conditions of operation. Secondly, 
it must deliver a strong enough shock to be ef- 
fective on animals in dry as well as wet weather. 
Finally, the operating evsts must be low. 


No Interrupter Needed 


‘The unit for which constructional plans are 
presented here meets all of these requirements, 
yet it is one of the 
plest and least costl 
consists of a special co 
slant-current or eurrent= 
limiting transformer whiel 
steps up the 110-volt A.C. 
line voltage to apy 
nately 600 volts A.C. and 
yet never delivers more 
than the universally ae- 
cepted safe electric fence 
current of 8 milliamperes 
(008 ampere) even. ander 
short-vixeuit 
This transformer 
les the need for 
nd oftentimes 


conditions, 


iput voltage is high enough to be ef- 
fective in dry weather or in sandy regions where 
earth resi 


only about one-1 
four to. six-straid fe 
posts, All parts, except the placeable 
eon lamps, list indefinitely. is port 
able, Ibmay be set up anywhere by pluys 

the line cord into the nearest 11 

AC. outlet, connecting the insula 
minal to the fence, and c 
terminal to any convenient water pipe or 
metal rod driven into the ground. 


protection against accidental shorts in the ‘pri- 
mary circuit. ‘The SPS. toggle switch 1 

possible to (urn the unit off without pulling 
out the line cord 

‘The Vi-watt neon lamp across the primary 
winding of the transformer serves asa pilot 
Jamp, glowing euly when the eleetrie fenee unit 
is in operation. Any other 110-volt lamp which 
can be seen at a reasonable distance may be 
used. 
the 1-watt neon lamp in the secondary or 
Fence circuit, protected by a 12,000-ohm shunt 
sistor, glows only when the fence is grounded. 
‘That lamp and resistor also serve to protect the 
transformer insulation against resonance effects. 
If both pilot lamp and ground-indieating lamp 
glow when the unit is connected, the fence is 
frounded somewhere. ‘This ground must be re- 
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moved to restore effectiveness. A ground will 
have no damaging effects upon the transformer, 
however. 


A Special Warning 


Do not attempt to use a radio set transformer 
init. Such transformers donot have 
the special type of iron core required to limit 
secondary current to a safe value, Do not at- 
tempt to wind your own 
transformer. It may prove 
to be dangerous, The eur~ 
rent-limiting transformer 
required is not expensive, 
s0 there is no reason for 
experimenting with dan- 
gerous makeshift tra 
formers, 

Assembly of the unit is 
simple. Either the sche- 
matic diagram or the pho- 
tographs may be used as a 
guide, The parts may be 
‘mounted on a single board, 
but a completely enclosed 
metal or wood cabinet will 
be safer and more satisfac- 
tal cabinet is used, the 9” x5" x 6” 
n the photographs will be found 


‘Mount the parts 
shown in the p 
transformer will 
identify it as the primary winding and should be 
connected to the terminals of the ¥4-watt neon 
pilot lamp. The leads for the secondary winding 
are red. One goes directly to the ground termi- 
ther connects through the ground-indi- 
it lamp and its shunt resistor to the fence 


terminal. 
For protection against lightning, an extra sol- 
dering lux, should be placed at the back of the 
feed-through insulator for the fence terminal 
bbe bent until its end is about 
nch from the metal chassis, A 
dard lightning arrester of the air-gap type 
should be mounted outside of the unit, either on 
the outside of a building or on the first fence 
vd connected between the charged wire 

In most eases fire underwriters re~ 
quire that an outside lightning arrester be used. 
Locating the U: 
the cabinet used for the electric 
il not be water-proof. Therefore 
it must be located inside a building or in some 
other shelter. An ordinary porcelain tube, like 
those used in radio antenna installations and for 
house wiring, may be used to bring the fence 
‘wire through the building wall. The wire used 
to connect the unit to the fence may be either 
tare or insulated. For a neater looking installa 

sulated wire is preferable. 
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When electric fencing is used along highways, 
itis advisable to post small signs every few hun 
dred fect to indicate that the fence is charged. 
Detailed instructions for erecting electric 
fences, including types of posts, insulators, and 
wire to use, how to erect earner posts and gates, 
correct fence heights for various animals, ete, 
were given in the February, 1938 issue of Scusxex 
AnD Mrcuawics. This article points out many 
uses for electric fence units other than on farms, 
such as for keeping dogs in their own yards or 
out of gardens, and also tells how to build a 
battery-operated electric fence unit which is 
Airely satisfactory for oceasional use (not sttited 


Electric Blue-Light Experiment 


‘Take a jump-spark coil and connect it 
up with & battery and start the vibra- 


ene outlet wire, R, 
end 


one 
electric lamp, 

= the other outlet 

Hiii—> | wire, B, hold in 

“one hand, and 


press all fingers of the other hand on 
globe at point A. A bright, blue light 
will come from the wires in the lamp 
to the surface of the ylobe where the 
fingers touch. No shock will be per- 
ceplible, 


THe BOY MECHANIC - 1913, 
Interesting Electrical Experiment 


The materi ary for perform- 
ing thi e re 
ceiver ter, some wire and 
some carbons, either the pencils for are 


Jamps, o 
teries ‘will do. 

Kin a tine from the inside of 
house to the inside of some other build: 
ing and fasten it to one terminal of 
the receiver. To the other terminal 
fasten another piece of wire and ground 
it on the water faucet in the house. If 


ones taken from old dry bat 


nc. 
othe: end to one terminal 
of the transmitter and from the other 
‘of the same run a wire into 
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for continuous operation because current drain 
from the G-volt battery is quite heavy). 

For information as to where you may obtain 
the special current-limiting transformer 
‘quired for this 110-volt A.C. clectrie fence unit, 
the completely-drilled metal cabinet, or a com~ 
plete kit of parts including these items, send a 
letter or postcard to Radio Editor, Sciexce aN 
‘Mecuanies, 800 North Clark Street, Chicago, Ill, 
A detailed list of the parts required for the unit 
will be included free of charge, for your conven 
fence. Indicate also if you desire information as 
to where electric fence accessories, such as in- 
sulators and gate hooks, may be purchased, 


the ground. ‘The ground here should 
consist either of a large piece of carbon, 


‘& Unigue Battery 
or several pieces bound tightly to- 
gether. 

If a person speak into the trans 
mitter, one at the receiver can hear 
, eveu though there are no 
baticries inthe circuit. Jt is a well- 
known fact that two telephone 


experiment, a tran: 
miter which induccs no current is 
used. Do the carbon and the zine 
id the moist earth form a battery ?2— 
Contributed by Wm. J, Slattery, Ems- 
worth, Pa, 
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"URED above is only one of the pos 


? 
make this sible applications of nodified war~ 


SNOOPERSCOPE 


and see in 
fofal darkness 


By Hurold Pollats 


ire power in tol 
red light source is turned on, the 
by employing the special eyepiece, 
i the area covered by the light, 
the naked eye tolal darkness 


ed 
Snooperscope will peer through the top 
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(Remove 3 legs) 
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Graphite coating 


layer of ink and reveal the writing just as 
clearly as if there were no top coating. This 
type of inspection can be made photo- 
graphically if infrared film is used in the 
camera. The ‘electronic method permits 
instantaneous examination which often is 
‘As you might have thought, there are 
several photographic applications, Using 
this device, you can take photographs with 
no visible ‘light source. (For instruetions 
‘on this type of work, see Shoot 'Em In The 
Dark, January, 1951, MI, pgs. 148-149.) 
One of the handiest uses is using the snoop- 
erscope as a darkroom viewer. Difficult op- 
erations that have to be carried out in total 
darkness can now be viewed clearly 
Ahroughout the process. If you run into 
trouble loading film tanks you will appre- 
ciate i viewer when the film. becomes 
snarled. A test for fogging should be made 
before the viewer is used: Within the next 
few years every modern darkroom may 
equipped with infrared viewers. 

In fic laboratories a modified unit 
such as this is used to study the behaviour 
of small nocturnal animals in total dark~ 


ness. A converter tube has been used with 
a microscope to study bacteriological and 
botamical specimens under infrared rays, 
Certain large molecules may now be ex- 
amined in a different way, since they be- 
come transparent under infrared light, 

Military uses are obvious. The sniper- 
scope has already been mentioned. ‘The 
Germans used infrared-equipped tanks 
and trucks for, driving during blackouts, 
Under these conditions they could travel 
almost as fast as during the day. Cars 
‘equipped with a snooperscope would have 
the advantage during fog, Certain types of 
fog are transparent to infrared (depend- 
ing on the particle sizes) and during such 
‘weather increased safety of the road could 
be obtained. The experimenter is cautioned 
about building a unit for this purpose, as 
very good lenses are required as well as 
powerful headlights. Such specialized con~ 
struction is likely to. prove difficult and 
driving with makeshift equipment would 
be dangerous. 

In the actual construction of your snoop- 
erscope, your best tube would he one of 
several British models, which are available 
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UNIT FOR SUPPLYING LIGHT SOURCE 


on the surplus market. Two of these are 


type CRI 143 and CV 147. For operation at 
hest voltages, the tubes should be 

fully zelected, Other electronic parts 
ired are a 4,000 to 6,000-volt low eur- 


power supply (less than one milliam= 
), light source and two filters. 
‘or indoor operation a 4,000 to 5,000 volt 
sign transformer operates the tube 
isfactorily. Two 1-megohm resistors are 
Used, one in series with each lead, to 
the current, Rectification is not necessary 
88 the objects 
inn motion cause Ws! 
AC is employed. 
For portabi 
doors  handy-sized power supply may be 
hat operates off three standard 


as long re- 
fe cant be ob- 


battery, 
on the power supply 
charge the 


time 
sinall piece of rubber tubi 
swith handle to help eli 
pickup, 

‘The high voltage is supplied by a model 
aixplane ignition transformer with a vi~ 
hrator to interrupt the primary current. 
‘These transformers are available on the 
market with the vibrator already built in. 
‘Only two wires need be attached for op- 
eration, You can make up your own vi- 
brator coil arrangement by using the parts 
‘of an old buzzer oF bell, Some types of buz- 
ors exis simply be connected in series with 
the primary of the transformer. Try yours 


‘over-toggle 
nate charge 


Invof metel, you may use plywood if no desired. 


to sce if this is possible (1% volt buzzers). 
Caution: Avoid contact; these voltages 
are high and while not dangerous, can 
five you a rather uncomfortable shock, 
Construction of the snooperscope: ‘The 
mnverter tube is mounted in a plas~ 
it cup 3% in, high by 2% in. in 
diameter. The optical system required de~ 
pends upon your intended use, We used a 
Smnall tripod (ype magnifier lens of 10 pow 
(in, focal length) for the front lens and 
objects from three inches to one and a half 
{eet ean be focused. There is no reason why 
a greater range cannot be had with this lens 
bby moving it closer or farther away from 
the tube. 
‘Alter selecting the lens system mount it 
ina hole cut into the bottom of the cup. A. 
‘eler’s saw or coping saw is ideal for cut 
ting the hole. Paint the inside of the cup 
with black paint. Black airplane dope 
‘works fine. No light other than that from 
the lens must be permitted to hit the tube, 
Place an infrared filter between tube and 
lens to reduce effects of stray white light, 
“The image converter tube is inserted 
th the graphite side toward the front 
lens and the metal ring toward the mouth 
of the cup. A thin flexible lead from the 
ring egnnects to the positive side of 
the power supply. Some tubes were manu- 
factured without this lead, in which case a 
piece of spring metal pressed against the 
‘metal ring will work just as well. The front 
tend of the tube has a graphite ring around 
it. This is the end where the infrared image 
is to be focused. The graphite coating is the 
‘cathode or negative lead. Connect this lead 
to the Bb minus side of the power supply. A 
piece of spring 
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brass or even the flat sheet metal carefully 
removed from a tin can should be formed 
with the fingers so it fits snugly around the 
cathode terminal. 

‘The rear viewing Iens is optional as it is 
only required if you wish to view the images 
closely with the eye. It should have about 
three power and a focal length between 2% 
and 4 in. This lens is mounted and cemented 
to a picee of plastic or wood. The material 
should be opaque and have good insula! 
qualities, ‘The handle is a plastic bicycle hai 
dlebar grip which is cemented over a hole 
drilled into the side of the drinking eup for 
the high voltage leads. The lead wire ean be 
the plastic type of zip cord, over which is 
placed plastic insulating tubing, 

Light source: ‘The main limit to the view- 
ing distance is the power and type of light 
source, Greater intensity means greater 
lance. For the direct viewing of glowing, 
‘objects this imposes little difficulty. Such ob= 
fects a5 the moon and extra bright stars may 

e viewed directly, A small flashlight with a 


plastic filter may be detected at quite a dis- 
tance. Reflected light from objects requires 
the use of heat lamps, phototloads or standard 


100 to 200-watt lamps to illuminate them. Of 


on pe 100 consist ofa 300 watt sealed be 

ye Mloodlight (115 volt), a glass 
infraved Glter aiid «10x10 in recessed 
lighting box. 

‘Outdoor applications involving greater 
distances require a bulb with a sharply fo- 
cused reflector plated reflectors, give 
very good results. Tie sniperscope used a 
watt, 6 volt bulb similar to the type used in 
auto headlights. This was operated on a small 
rechargeable storage, battery. Good substi- 

¢ auto spotlights of the sealed beam 

sh as Westinghouse type 4535 or the 

Electric 4524. Standard type flash- 

pall dry cells will not provide 

wed for viewing by reflection. 

dint your snooperscope at extremely 

bright light sources like the sun, Damage to 
the tube may result, 

Infrared filters: Experimental filters can be 
made by sandwiching several layers of dark 
red and blue cellophane between two sheets 
of clear plastic. Both plastic and glass types 
are available from photographic and scientific 
supply houses. The latter type is to be used 
whenever heat is involved, Infrared filters 
cut out all or most of the visible radiation and 
allow the heat rays to pass through unob- 
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structed. Since a tuigsten lamp produces 
much inore infrared than it does visible light, 
the action of a filter reduces its strength only 
slightly, while to our eyes it now becomes 
otal black. Don't forget that it is possible 
to overheat even glass filters, so light sourees 
should not be left on longer than necessary. * 


SNOOPERSCOPE PARTS LIST... | 


“raling exp 
Plastic he lee grit 
Sevet (approximately 2 40 44 


ely 10, tin, focal 


not use 


ity MCE ANT 
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home 
EXPERIMENTS 


PRINCIPLE OF INDUCTION, 
n urrent to bo 
‘another 


be demonst _ 
‘at the ett, First, 
{oa rel heat an iron bolt about 5° 
g, and allow it to cool slowly. Then 
anit 100" turns of bell whee 
enrest Uhe head 

of about 200 tums 


dowel o€ sich a size that w' 


It'is removed the coll will ft loonely 
siniect a flashlight bulb 

feds of Uhit- second 

the 


ig curr 
sonit_call onto 
he Dull set Tight, increasing 
tess i the colle ire brought 
closer’ together. “Transformers and 
spark colts o 
ciple, except tha 
mercial equipment 18 8 
¥ {4 else design of core and wludings, 
POPULAR SCIBNOR JANUA y 


ondary,” com 
aang to th 


a omall 


yw rilliantly, l= 
‘will Tight up. This Is 


Iinpressed 

the 
Ts tess. han the “ps 
Voitnge i railed a stepadown transfor 


Te you reverse the leads, you will, 
Tind the opposite pole will Tight when the 
intermittent current is supplied, 


trans: 
vith auch 9 transfor 


NC 
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A HOMEMADE D.C. MOTOR that wit 
really run can be 

dup 

Dolls about 


Jong shout 


snealedl by 
heating, as fy the first experiment, and then 


‘with a continuous length of bell wire 
Wind 50 tums clockwise on one bolt 

4° straight, Uhen wind 

wise 


jolt part 
with head facing head. ‘when connected 
with ane oF two a they will become 


{he fleld magnets of your motor, 
For tn armature, of rot 
y smaller holt with about 5 
wire and unit on a 
a length of st 
the winding, 
in commntat 


Denis 
are neevled Lo complete the motor. 


"The hearin ‘rips of notched ti 
cork: will make a good commu 
Aikted with two ateipa of thin sheet 
Press the cork onto the rol 

tented, anit gle the two step 
to ity sides, ‘The strips should be 
enough to go around the cork except for 
Might separations etween them. Solder te 
two ends of the rotor windings to these in 


provised commutator segitents; ten ar- 
range a terminal tre from one of the fleld 
magnets #0 that it presses lightly against 


the underside of the cork, and connect the 
other wire from the fiekl poles to one 
terminal of several dry cell in series 

Hold the other terminal wire from the 
Ary cells lightly against the cork, as shown 


ELECTRIC GENERATORS proxtuce their eur 
rent by rotating wire coils between the 
pol iaghels so that they cut 
ines of force, ‘This principle of an 
electric alternator may be demonstrated by 
means of the equip 
the commutator, but with a 
aulded to the eixeait, 
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rection of current flow throug 
ture twice In every revolution so Uhat each 
pole is first attracted and then repelled by 
the adjacent pole of the field magnet 


For the galvanometer, use a toy compass 
the center with 50 tin 
Connect th 


m It far enough 
needle will not 


be influenced by stray magnetism, IC you 
rotor shatt while current 

flows Unrough the field 
will discover 


now Wrist 


coils, yor 


is detlected itrat in one 
direction and. then in 
the other as the rotor 


Ina regular altern 
brushes would e 
alternating current 
from rings filted 
around the tolor shaft 
‘uid connected with the 
windings which are 
built into the rotor, 
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IPLUAT all energy is somchow related is 
ayn HOME very evident in the behavior of heat and 
E electricity. The toaster and electric. iron 

pal Eas XPERIMENTS J convert kilowatts into useful heat, But a 
thermocouple-simply two pieces of dis. 
lar metals welded or soldered together— 
anges leat directly into electricity when 


How Meat and 
Hlectricity Alfect 
Hach Other i eth of und ac 


POPULAR SCIENCE, Dec. 1947 


bulb, its 
f its’ hot 


lic conductors by connecting 
light bulb in series with two dry 
about 10” of thin iron wire wouni 
While cold, the 
nd enough cur- 
Ib to shine bright 
But put a flame undér the wire, and 
resistance becomes so great that the 
t will din go out 


fely vise more lights on 
jout blowing a fuse if you 
ata time, The re 

metals, including lamp tik 
ing elements, have greater re 
they are hot than whil 
pass less current 


Almost all 
nts and heat. 
when 
cold, Hence, they 
heating up. 

You can demonstrate this characteristic 


passes to case the b 


ony ct! cent 


to the water until the bulb lights dimly. 
Now put a flame under the solution, As the 
solution becomes hotter, the light will grow 
brighter. Bec 
sistance, clectrolvtic rheostats must be de- 
dry cells in series with two metal plates sus- signed suough to carry the current 
pended in a water-filled beaker, Stir salt in- that is required 


tolytes, the resist 
are heated=as yo 


other pair of tests. Connect your 
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Parallel Versus S: 
pends on the current and 
circuit, ‘Thus, if two or n 
similar type, ‘such as Ii 
ers, are connected in pa 
h 


light or 


ater with the lowest. resist 


ters. Bi 
heat produced in a wire or 
tional to the square of the ¢% 


ly demonstrate the 

of a “hotwire” meter, Stretch a 

iron pi fe horizontally betwe 
driven into» board 


Me, the bul or 
wee—which 
aws the greatest current—gives the most 
. As an illustration, the 60- 


cuit is propor 
rent flowin; 
heated metals ex: 


xin one type of 


At the center, 


za 


to 


Connect a sin 


nails, 


e two bulbs in se 
erse holds true 

now passes thr 
es ore Tight 


But com 
at the right 
‘The same amount of 
h both, but it 
nd heat in the bulb 
the higher resistance, 


aut by a weight 
the center of a short dowel, cement a ¢ 
d pointer to the dowel, 
dowel to turn freely 
nd t 


STRING 


DOWEL 
oy 
° 
NAIL 
=Lweienr- 


a wire hook connected to a string 
Drill « hole throug! 


Loop the string once 
( the pointer moves 
ight is pulled down, 
cell to the supporting 


dowel sot 
it when the 


and the pointer will move slightly as 


the wire heats, expands, and sags. Connect 
two, and the movement will increase. 
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ve An ELECTRICAL PICTURE TRANSMITTER 
"AROUND CAN De, RerRovuceo wa er Sa 
if 
SS 


br 


be 
otherwiserit 
the stati 


stylus mie 
How. 
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ROBOT Plays CARD "Geaes 
Press Button—IT DEALS A HAND 


MODERN MECHANIX, 1934 


dosh ae 
ate 
y 
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eis YOUR OWN | Broadcast Microphone 


MODERN MECHANIX, 1934 


ker grille 
ng iL on lop 


f 
BB. An old No. 
fi th 


ish off by 
sheet of 
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pocket 
geigenr 
coumler 


If you've found commercial units 


foo expensive, here's good news. 


MECHANIX ILLUSTRATED, May 1951 
pubes 


folowing 
Inhility of 

Unt aeteet the 

‘Yous fin tenn Fisted iy elect 


Iutmany of th 


ML presents herewith what is prob 
the smallest and most inexpensive 


© ME by the 
|, New Yor 
tricky. but 


“The only battery in the counter is.» 
© lash 


Sena remavcnatt cr ras NG WE HOR 
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the transformer, which is closely wound 
around the primary. This voltage is in the 
neighborhood of several hundred volts be- 
cause the secondary has many times the num- 
turns of wire as has the primary. The 
tly like that of a common auto 
I. ‘The Geiger tube acts as 
a reelifier to straighten out the varying see- 
ondary voltage, which charges the condenser 
connected between the tube and the sec- 
ondary winding. When the switch is allowed 
to come to rest, it connects an ordinary radio 
earphone into the primary circuit and causes 
the voltage buildup and charging process to 
stop. The condenser, now containing quite 
a charge of electricity, discharges slowly 
Unrough the Geiger tube and enables the latter 
to perform as a gamma ray detector. 

What do you hear in the phone? For a few 
seconds after the switch has been pumped, 
there will be a slight scratching sound; after 
that, no sound will be heard if no appreciable 
radiation is in the vicinity. ‘Tiny samples of 
‘weak pitchblende, the ore from which radian 
i etree are pratt from ceniel mg 
ply firms. If such a sample is brought within 

ch or so of the case you-will hear a steady 
Itsounds like radio static, but is more 
form, An excellent indication is also given 


THE BOY MECHANIC — 1913 
How to Make a Small Medical 
Induction Coil 
‘The coil to be described is 
full length of iron core, and ¥ 
diameter. 
Procure a bundle of 
say 4 in, in diameter, and cut it 344 
in. long; bind neatly with coarse thread 


and file the ends smooth (Fig. 1). 
This done, ma 


Yin, 
in 


A 


all iron wire, 
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by the little giow beads that are altached to 
electric pull cords to help you find them in 

the dark. 

Because this counter is ‘not equipped with 
‘measuring facilities (as distinguished from 
indicating facilities, meaning the earphone), 
the strength of suspected radiation can only 
be approximated by loudness of the clicks, 


large enough to qualify the user for the 
$10,000 reward offered by the Atomic Energy’ 
Commission for new sources of this element, 
Happy prospecting!—Robert Hertzberg. ® 


GEIGER COUNTER PARTS LIST 


{ater she © Mashlight all 


Bore holes in the center of cach so the 
core will fi 
¥, in. pre 


jay 


Wind two layers of bell magnet wire 
over this, allowing several inches of 
free wire to come through a hole in the 
end. Cover with paper and shellac as 
before. 

Wind about 1% in, of fine wire, such 


TERMINALS WIRE. NO. 31 TO HOLDERS 


TERMINALS NO. 24 
OR BELL MAGNET WIRE 


a ‘HEAD 
J PLATINUM. 


cei ancnet wre! “CORE Ww) party 


Fig.l 


Fig2. 


Biedical Ladvetion Coil 


Continued on page 138 
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Experimental Ray Tracer 


By HERBERT C. McKAY, F.R.P.S. 


UisHT souce 


Biot ¥e0, 
CARD, 


bent metal so cards may 
be dropped into them to 
‘obscure opening. ‘These 

cds (Nos. 1 to 8 in 
3) have narrow slots 
cut into them to form 
ray bundles, No. 1 has 
a single central slot and 
is used when a single 
ray is desired, as in 


HOTOGRAPHERS, plane refraction.’ No, 2 
‘and other experi- has two single rays for 
menters often have showing in simplest 

need to know dhe action manner the action of a 


of lenses, but the com 
putation is an involved 
tue even for those fa- 
miliar with the various 
factors involved. AS a 
result diagrams are used 
which are only approxi- 
mately correct and often 
erroneous. It is easy to 
make a 

he actual path of rays 
through lenses and other 


lens, No. 3 is 4 continue 
ous series to show the 
paths of individual raya 
in a broad beam. No. 4 
has two groups of slots. 
to provide a compound 
beam to show focusing 
action of a lens No. 5 
is the same as No. 2 but 
uses broad beams in 
stead of narrow. ones. 
No. 6 is a single broad 
beam, No. 7 is the same 
shapes which may be as No. 5 plus central 
given to tranisparent ma~ beam, while No. 8 is the 
letials, The ray tracer same’ as No. 7 except 
{a small table:about 9x13 in. and 3 or 4 in. that individual beams arg narrow. Many other 
high, Dimensions given in Fig. 2 may be varied shapes will occur to you while using the tracer. 
within quite wide'limits to use a table which Fig. 4 shows tracer and a collection of shapes 
you may have on hand. used for tracing. Each shaje corresponds to a 

‘At one end of table, place a sheet of thin metal section through the diameter of a simple, spheri- 
cut from a large tin'can oF a sheet of pressed cal lens. Sections do not have spherical surfaces, 
‘wood or thin plywood, at least 2 in. high. In but are, optically, narrow cylindrical lenses so 
lower edge cut an opening about 2 in. long and that their action is exerted only in the plane 
Lin. high, At sides of opening place slides of cf the table. These shapes may be made of glass, 
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der. Grind convex surfaces by placing a small 
mi Portion of wet pumice upon a slab of glass and 
Dolihed.” chrome pe Using a rocking motion to prevent formation of 
flats. When possible, cut corresponding convex 
nd concave surfaces so finishing can be done by 
grinding these together. ‘This will result in a 
parent plastic material such as Lucite surface sulliciently accurate for the purpose, It 

‘glas Ys oF 3% in. thick is the easiest mi 

terial to use 
sited shape from block of plastic with parallel 
and saw ot hand seroll savy, & ire not to 


Fig. 9. Muldple internat rellection, Hay ts three times 
cut into outline, Smooth rough edges with a within body of prism, 


bastard file, then with a single cut smooth fil 
‘When this is done, give surface a final smoothing 
and shaping by hand grinding with pumice pow- 
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fs essential that the pumice smoothing should 
leave a perfectly flawless; satin-smooth surface 
resembling the finest ground glass without the 
slightest indication of irregularity or scratch. 
Plane surfaces are best ground upon the flat 
lass slab. g 
"When smoothing is completed, polish edges by 
hand or with a power bulf, using plastie polish- 
ing soap or tripoli bulling compound. Coat buff 
well with compound and push edge of picce 
firmly into buff and then away.’ The first buffing 
should: be heavy, but do not hold piece in con- 
fact with buff for long or surface will burn and 
ppumiee step will have to be repeated. It is not 
‘enough (o polish out a burn on the bul 

After the first surface flow, complete polishing 
with a series of quick strokes against buff with 
Increasingly lighter pressure until final strokes 
burely touch buff. ‘This produces a surface equal 
in finish to original sides of plastic sheet, neces- 
sary for flawless optical operation. If ‘pumice 
step has not been done correctly, the edge will 
polish but it will show irregularities which will 
deflect the ray just as a cheap mirror produces 
‘waves in the reflected image. 

Construct table, anv’ paint it black, with top 
flat white, Make lens shapes while paint is dry- 
ing. Finally, cut masks from black cardboard. 
Light source may be sunlight introduced throug! 


Fig. 12 Lat a 


ive lens Hacked by 
peal 


‘by @ negative 


‘an aperture in a window shade by a mirror, but 
unless mirror is clock driven, motion of sun will 
not leave it for long in one position. It is better 
to use an artificial source which ean be focused 
into a’ substantially parallel beam, ‘To do this, 
remove objective of a slide projecter and use 
‘condensers only, if they can be focused to paral- 
lel position. If objective has large aperture, it 
may be uscd to produce a slightly divergent 
beam. A miniature spotlight equipped with a 
pair of condensers instead of the usual Fresnel 
lens or a good microscope lamp may also be used. 
If none of these is available, improvise a lamp 
from an incandescent bulb inside a dark housing 
and focus it by a bull's-eye. ‘The lamp used 
Fig. 1 is a bulb type mercury vapor are or m 
‘croscope lamp. ‘The double convex lens on table 
focuses beam of light from lamp. 

Some suggested uses for the ray tracer are 
shown in Figs. 5 to 12. Tracer will also illus- 
trate loss of light through repeated reflection; 


loss of light at a lens by reflection from both 
outer and:inner surfaces; deviation and disper- 
sion of light by a prism and many other funda- 


‘mental optical phenomena. In addition you can 
use it in planning optical systems such as pro- 
jectors, telescopes, simple spectroscopes, sights, 
levels, magnifiers, stereascopes, and in laying out 
telephoto attachments for cameras. 
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LIGHTING PLANT 
FOR FARM OR CAMP 


cllernating 
current at 110. volts 
for lighting ond for 
sondard fans, 

fond other appliance 


By HAROLD P. STRAND 
POPULAR SCIENCE JULY, 19)1 

WO oll automobile generators picked up 

fa junk yard for four dollars form the 

erator and exelter of this lighting 

plant. It delivers 110-115 volts, 60 cycles, at 

nd is capable of carrying 800 

Il that is necessary to render 

ice on the farm or at a summer 

p where power service is not 


vantages of generating the same 
nt as that supplied for ordinary 
yy, Including the possi- 


jacity of the plant. In 
fs easy to transform the voltage 
to meet special requirements as. 
desited. ‘This is something that cannot be 
done with direct current. 
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Frucaness oF oto coe 


‘the larger of the two gener one 
of the heavy 12-volt type, but any ordinary 
G-voll generator will do for the exeiter, ‘The 
latter is used to supply D.C. vollage to the 
field coils of the main unit. ‘The gas © 
rated at 2 h.p., Was bought second-hand fo 
twenty dollars and Is air-coote 
sembled unit is shown in Fig 
engine is about to be started for the first 
test. 
The base is solidly built to prove 
tion—a 12" by 2" hardwo 
to three 6” by 6” blocks, A si 
ator cork was used under the blocks to less 
fen the noise of operation during the test, but 
for a permanent job, the blocks can be se= 
cured to the floor by setting them in cement 
or any other convenient means, ‘The ex! 
should be piped to carry the 
for safet 
‘The rst step in constructing the 
dismantle the large generator complete! 
nil have two pleces of 2" angle iron welled 
on at the sides, with two flat pieces fo 
braces (Fig. 2). Two holes are drilled 
each plece to clear %" bolts. It is a good 
idea, when taking off the pole pieces, 
fe them so that they can later I 
placed in exactly the same 
‘The new field coils are woun 
form, shown at A in the drawi 
be put in the lathe, or in a bri 
In the vise (Fi 
moved from on 
urements are 
width, ‘The placing of the n: 
of the form will be governed by these 
urements, ‘The length of the spacer bi 
dete e 
should be made the same as the 
Put a piece of string in eacl 
200 turns of No. 17 single-c 
Wire (about a pound) 
‘Tie the strings tightly 
remove it from the for 
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Developed Viow of Field Winding 
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coils exactly alike. For flexible leads, solder 
6” pieces of No, 16 flexible rubber-covered 
wire to the ends of the Mari each 
inside end for later ident 

In 
first layer is w 
cloth. ‘Take care to w 
the cloth around each joint and test bind it 
down tightly with the succeeding turn. Fol- 
low with a wrapping of cotto 

Next, insul 
@ good Insulating v 
are allowed to dra 


Is reco 
‘the pl 

should be 

polarity. 


done with die respect for the 


Tn the drawing F the 


5 lett out for 


Continued from page 132 


as used on telephone generators, 
around the coil, leaving long terminals. 
Soak the whole in melted paraffin and 
let bind tightly with black silk. 

‘The vibrator is made of a piece of 
jin tin to which soldered the head 
on screw and on the other side 
a small piece of platinum, which can 
be taken from an old electric bell 


. and the last finish end connects to 
the other post. This reverses the current for 
ach pole as indicated. 

n Fig. 6 the screws that secure the pole 
jeces are being drawn tight, the latter be- 
ng replaced in their original positions, 
After the three joints have been made, 
solder and tape them. ‘Two binding posts are 
then mounted on the frame with insulating 
washers, and the leads connected to them, 

ng is done with a battery and compass 
Fig. 7. As the frame is turned over 

‘ach pole in turn near the compass, 
he oppasite end of the needle should be 
{tracted in each ease in successive order, 
Iso use a series Lest lamp to make sure no 

ids exist to the frame, 
‘The work on the armature is started by 


(Fig. 2). 

Of course, a regulator must be had 
for the vibrator; this can be accom- 
plished by bending a stout piece of 
pper wire as shown. ‘The connec- 
sand the base for setting up are 
1 in the figures—Contributed by 
1k, Washington, D. C. 
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stripping off all the old wire and insulation, 
In Fig. 8 a hack saw is being used to cut off 
the old coils. ‘The slot weilges can be 
punched out, and the wires unsoldered from 
the commutator. It is then an easy matter 
to pull out the wires ane 
down to the iron core, 
‘The slots are reinsulated with some 0.010" 
armature paper cut in strips that will pro- 
Ject over the ends of the slots about 1," and 
‘About %" above the top. ‘These are laid in 
each slot and filled against the round 
surface by using a round stick or pencil, 
‘The general winding scheme is made clear 
in drawing C and Fig. 9. Use No. 15 8. C 
(single-cotton enamel) wir 
turn around the shaft. ‘The wire then enters 
slot 1, proceeds to slot 3, and continues 
21 turns, From there it is carried in the 
same direction to slots 25 and 4 to make 24 
turns, ‘Twelve turns are then put in slots 24 
and 5, from which the wire Is taken in a 
reverse direction to 8 21 turns are 
put in slots 9 and 7, ‘This method is carried 
Out for the entire job. Use one continuous 
wire, without joint’or splice, Fach 


i following, 
Connect the start of the winding to the 
shatt by dritting and apping the 
10-32 mi row, a8 in Pig. 
finish end is soldered to a commuts 
‘and a continuous band of sokler is 
all around the tops of all risers to fo 
complete collector ring. Before attach 
either end of the winding, it would be well 
to use a series test lamp to make sure the 
winding is not grounded to the core. ‘Thin 
strips of fiber can then be p 
slots to keep the wires in place, Follow with, 
a good application of the Insulating varwish, 
and bake as before, 
‘The generator is next assemble 
insttlated brush only bearing: 
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collector. A No. 14 flexible lead is con- 
nected from this brush to the insulated 
binding post, which is one of the original 
heavy posts’ on top. See that the other 
heavy post is grounded, which means that 
jation at all is used under it, and“all 

Paint or grease is scraped off the frame at 
this point to insure a good contaet, Figure 
11 shows the two units being set up on the 
base, and the method of tightening the ex- 
citer belt. ‘The exciter is pivoted upon its 
Jower mounting lug, and adjusted by moving. 
‘or down in the slotted 

(the extreme left, 


aoe ate 
oops alike to 
ermoture in balay 


fos cfee “nating 
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LEAD FROM 


Mf asoestos 


Bones 
‘SeREW GROUNOLO 
To vor oF 


10 PSS, 


viet 


ee 


drilled in the be 
generator before assemb 


lation, 

‘The excite 
to learn its di mnerating. 
face the commut it shoukt 


when running clockwise to be the 
the allernator. If it generates whe 
the other way, open iL up andr 
two field fends. Also, the third or reguiat 
brush is removed. 

‘Drawing D shows the diagram of con- 
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TORIELO OF as) 


‘Groupe 
Gonna 


REVERSE FOR 
Orrosire oiRecTiON 


Exciter Conmections 


nections, and how the 
tead that normally con- 
ects to the third brush 
is carried up and connects 
to some resistance wire 
to limit the field current. 
‘The amount of this wire 
must be determined by 
experiment with an am~ 
meter, Use some coiled 
No, 18 or 19 resistance 
wire (the usual heating 
element used in electric 
ranges). Drawing illustrates the method 
‘ Lerminal block and form for the 

on top of the exciter. Sufficient resist 
just be used to allow only about 3 
flow in the exciter field circuit, 

in the average case may take about 


whic 
6" of close-coiled wire if it is wound on & 


16° arbor. 
‘0 prevent the grounded side of the A.C. 
wreent from having to pass through Use 
hearings, a special grounding brush should 
‘de and attached to the end of the bear- 
ig housing ax in drawing J. ‘The method 
extending the shaft to take the second 
iso shown—a threaded collar made 
on the threaded end of the shatt. 
's the general arrange- 
jent of the units and the wiring plan. A. 
speed counter should be used when first 
starting the plant to determine the best en- 
weed settings. 


‘Once set, the engine governor should regu- 

rly uniformly. ‘The voltage is then 
iecked, and it should be around 115 volts, 
ho load. If it is high or low, don’t change 
the engine speed, but try varying the ex- 
citer speed with & larger or smaller pulley, 


GRANDDAD'S ELCTRICITY BOOK 


GRANDDAD'S ELCTRICITY BOOK 


ag squaze 
Aeon Gruge 


141 


(0-10 A.amyerer 
‘a 


as may be required. 
Another method is to 
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150 V. VOLTMETER 


\-SPULLEY 
PULLEY 


vary the resistance in 
the exciter fleld circuit. 
(2), whieh in turn will 
affect the A.C. output. 


\ 


wr 


In calculating pulley 
sizes required to drive 
the generator at the 
correct speed for 60- 
eyele current, the usual 
simple formula is used 
(see "Pulley Speeds and Sizes," 
"38, p. 195). ‘The engine in this 
6” pulley and runs at 1,500 r.p.m, To fin 


the 
speed at which an alternator must turn to 


generate 60-cycle current, multiply the ni 
der of cycles (60) by the number of seconds 
in a minute (60) and divide by the numbe 


RUBBER-STAMP NEGATIVE 


In some eases it is desired to 
that the background is etel 
untouched, in bright metal 

Clean the 
paint asphaltum varnish ver 
the rubber stamp 
Now press the stamp down gently 
to smear the Impression. Let ar 

e slamp thoroughly with Ke 

impression 1s made 

Build a putty or wax fence ai 
apply a few drops of the ete! 
fetched to the desired depth, 
mercial nitric acid. After Us 
lacquer thinner, polish 
water to which an equ 
Job, use full-strength commen 


etal thoroughly with dry abrasive 


of nitric acid ha 
nitric ack 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


wle generator, 
tum at 1,800 rpan, 

To find the size of the’ generator pulley, 
multiply that of the engine pulley (6") by. 
ils speed (1,00) and divide the product by 
the required generator speed (1,800), which 
will give 5° as the required pulley size, 


8 


[METAL ETCHING—7] 

ber stansp in-such a way 

i, letters, or numbers remain 
wwerse process, 

Use Veh 


ie brush to 
law 


Pros 
tin, 
iol 
etehing solution, 
wipe it dry after each 


with Kerosene or 
copper or 
uided, or, for a quick 
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Auto-Transformer 
Design and 
Construction 


fb 


| — rate ead wes —<} 


POPULAR MECHANICS, 1948 
By Harold P. Strand 


AN AUTO-TRANSFORMER that, wil 
LM provide a wide selection of voltages 

and have enough -eapacity to care for 
Sonably heavy loads is a handy piece of 
quipment to have around the workshop. 
he one illustrated in Pig. 1 js designed for 
such service and will be found easy to 
build, requiring @ minimum of materials, 
IIS volts are supplied, 6, 12, 24, 50, 100, 
125, 150, 200 and 230 volts can be taken off 
For 230 volts, connect the output leads to 
terminals A and C, Fig. 2. Otherwi 
1A and the required voltay 


itis desi 
Joad conditions, 
added to the spe 
You c 


ntain this potential at 
out 2 or 3 percent can be 
fied turns for each tap. 
ply 230 volts across the full 
winding also, In this case reduced vo 
are delivered down to 6 volts. 

‘The winding is done with No. 16 
eled or double cotton-covered wire. ‘This 
will handle loads of 3 to 4 amperes, or 
cer for short periods. If greater eapacily is 
desired, add about 25 percent to the eross- 

core and use No. 14 


¢r coll, however, and the core will have to 
be altered to accommodate it. 

In figuring the number of turns per volt, 
it will be noted that the 115-volt line is 
cross 300 turns. Therefore, dividing 300 

15 gives 2.6 turns per volt. For the first 
tap, 6 volts, there should be 6 times 26 
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‘vied on a test bench 
than been ropeired 


‘Vo mak 
Bis used, T 
fides ave ply 
channels 1 


winding, use a very slow speed and 
be prepared to stop quickly. ‘To start the 
cai), solder and tape a length of No. 16 flex- 
ile’ insulated lead wire to the end of the 
coil wive aud place this in the stot 

click. ‘The first tap is made at 
tocnth turn, Fig. 6. No. 16 magnet 


mall piece of var- 
onnection and 


another one over it, usi 
hold the cloth in » 


quired number of turns. When you have 


Soldering the top for 6 volts of 
the sleeve on the Fength of wire 


hax beon toped, it is impregnated 
vatnish ond baked for hours 


again use flexible insulat- 
ad wire for the lead. All taps so far, includ- 
ing the one made at 392 turns, are brought 
‘same slot. ‘The last two connections 
responding, slot in 
‘opposite side ‘The lead connecting to 
the end of the wiring, after soldering and 
ing, is fastened to the body of the coil 
with cellulose tape. This Tast lead is, of 
slated wire, A total of 
rng is required. 
strings are passed through the 
the form and the coil is tied 
pt. reelng is done pate oe 
tape, whieh is wrapped tightly 
te in Fig, 8. "The completed 


able, pour the varnish in a coffee can and 
use ‘a brush to impregnate the coil thor- 
oughly, Fig. 9. Then let it drain for about 
half an hour and suspend it over a stove 
thoroughly dry. 

‘The core is made from strips of 26-gauge 
il grade, steel. All strips 
are cut 1% in. wide. They are cut in 24% 
and 4%-in. lengths. All duplicate pieces 
should match exactly and the ends must be 
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smovell from the form, it ie tied 
to hold 


wihile 


square. It might be well to check the di- 
mensions of: the coil to see that the core’ 
es, cut to these dimensions, will fit the 
Make two piles of each length and 
when the stacks measure 1% in. high, 
ly compressed, you have enough. The lam- 
inations must be absolutely flat to make a 
core that will work well. 

Details of the channel-iron brackets, pan- 
‘eland method of assembly are given in Fig. 
4. The laminations are assembled as in Fig. 
10. Overlapping of the pieces should be al- 
ternated for each'layer, After the brackets 


Next, terminal lips 
fier they have first 


re assembled, the core can be squared up 
by laying the three exposed sides on a 
metal plate and tapping with a hammer. 
‘Terminal lugs are soldered to the leads 
from the coil, Fig. 11, and fastened to bind- 
ing posts on the instrument panel. The 
leads are connected in the sequence shown 
in Fig. 2, It would be well to letter and 
number the terminals as indicated on this 
‘same drawing. All metal parts and the pan- 
el should be given several coats of enamel, 
Fig. 5 shows the completed unit in service, 
ready to test a motor that has been repaired, 


Combination Tape and Compass 
Performs Dual Function: 

If you have a steel measuring tape, make 
it do double duty by adding a compass at- 
tachment. With this improvised instru- 
ment you can draw large circles and do 
other layout work that ordinarily requires 
beam ‘compass Secure, the: Benell clip 

from an inexpensive compass of the type 
used by students and solder it to the case 
in such a position that the pencil will be at 
right angles to the tape when it is extended 

as shown in the illustration. 
Orville Buser, Kankakee, IIL. 
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ELECTRICITY 


Experimenting with a 
“Souped-Up’ 


TESLA COIL 


SCIENCE AND MECHANICS Ocrone, 1953 
By HAROLD P. STRAND 


lecriot Ealtor 


Craft Print Project No. 191 


ITH more power from this bigger "Tesla 

cil, you ean perform more of the eerie 

electrical wonders first demonstrated. by 
Nicola ‘Tesla in 1802. ‘This hotter coil develops 
70,000 volts at £6,000 eyeles per. second fre 
quency and Js now ni permanent display. at th: 
new Museum of Science in Boston, Mass, where 
it is demonstrated daily. With’ more’ potent 
power, you ean perform experiments no} open to 
the amaller coil described in the April 1952 issue 
of Sctexce ax Muettasies (Fig. 7). 

Evon though youll be experimenting with 
1000 volls, the high frequency (500,000 eps) 
keeps it harmless. Currents at high frequencies 
travel over conductor surfaces only, traveling 
‘over your skin to ground without damaging a 
internal organs. Basically this ‘Tesla-type coll 

toro vacuum tubes a8 high-frequency oscil 

and a resonant coil tuned to about 500,000 


lator 
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Because of the tuning requirements, yout 
must use the values indicated for parts, or the 
coil will not perform. 
‘To wind the tall secondary co 


eps. 


secure the 
Bakelite 1%-in. tubing (polystyrene is better but 
more expensive and harder to get). Wind on the 
2100 turns of #29 Formex magnet wire and cover 
the bottom and top leads with varnished tubing, 
An easy way to wind this coil is to AU wood plugs 
fat each end of the tubing and mount in a lathe, 
d fetd the wire and wind the turns closely 
together. Cover the windings with hot paraftin 
wax. Wind the primary coil according to Fig. 2. 
Both coils should be wound in the same dirce- 
when mounted in posit 
Make up the lower mounting box from 
plywood for the base and % x Yin. angle irons 
the corners. The top is a %e-in. thick piece of 
Bakelite. Mount the top and bottom to the corner 
{rons by eutting away one leg of angle and bend- 
ing other leg over, Bolt through with 6-32 rh 
bolts. Lay out the bottom piece for mounting 
the parts (Fig. 8) and drill mounting holes 10 
ft the holes in each part. Form the metal 
sereening to enclose the three sides of the base, 
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Istana at 
gree fost) or focal vested 
(ast ete) 


Prat 
Sion 
stan 


Tramtormer, 115 


MATERIALS LIST—TESLA cot v 


t 
? 
i 
i 
1 
2 
3 
i 


Ss sevens mals ad Soon 
Mates ta" eake Stachmants Yer experiments take fro 
“songs 


‘SOURCES oF suPPLY 


but do not fasten it m place untit 
all parts are mounted and wired. 
‘Three 6-82 rk bolts along the back 
of each side hold the sereen. 
‘Turn the Baketice washers and 
mounting dises for mounting botl 
primary and secondary coils. Use 
varnish instead of ecment to hold 
them together. When all parts 
are assembled and wired accord- 
ing ‘to. the schematic diagram 
(Fig. 9) cover the tall coil with a. 
2% in, OD. x Ye in. Bakelite tube 
lo protect the winding and help 
reduee radiation of the high: 
quency current to the surrot 
ing git. Connect the ground ter- 
minal to a water pipe or other 
round connection. The coil will 


work, however, without this 
ground connection. ‘To put the 
coil in operation, first throw 
switch #1 (Fig. 9). wait 30 see- 


conds, then throw switch #2. This 
allows time for the Hxtrox tube 
filaments to warn up. On the first 
leial, conneet a 0-500 ma dee mil- 
Hammeter from the center tap of 
the Blament transformer to 
round as shown in Fig. 9. Cur- 


ent reading on this meter should ome it 
be 325-375 ma max. o something és Faq 
is wrong. Recheck wiring and tex 
inake sure primary coil leads are ee 
connected right. os 
Let's get on with the experi- ‘par eae 
ments. With the coil oper CAS 
property, 3 . set 20 
Wir di Pla 


fend of the coil about 4 in. high (Fig. 1). A 
spectacular sight is the rotating wire experiment 
which takes om added tempo sith this more 


powerful coil. Use a-12-in, length of .006--008-in. 
Nichrome wire shaped according to Fig. 11A. Fig. 
3 shows the result of a very energetic whisling 
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of the wire ‘ends with bright lavender streamers 
toming out all-along the wire snd rotating In 
timost perfect Gn cles. 

‘Anollor rotating wire elect (Fig. 4) can be 
cian by shaping te wie 9 shown in Fig 
{iB with the ends polting vp 

A real rotating pinwheel is a new experiment 4: 
possible with the added power ofthis coll Make 
the wire and pivot according to Fig. 12. When 
you throw the ewitch, vivid lavender dlacharges 
te ends of the wire vane exert thrust and 
tart the wire to rotating. It soon bulls up 
ecilaly gh gegen lors a ting of lor 
hdr fre with bursting discharges (Fig: ®) 

"The lamp experiment (Pig 6) which could be 
performed withthe fist col Is even better ith 
Ere power, Alloch a short piece of ail wire 
(o one terminal of @ porcelain lamp receptacle 
with expooed gecew terminals. Form = loop In 
eigen ie wrewd tein ho bebop 
toe of the coll with a 4420 nut (Fig. 6). The 
siberterminal ofthe receptacle is not used. Screw 
Ina 200-walt cleat Tomp am throw the swish 
Beautiful rose colored wavering flames seem to El 
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float from the filament to the glass. ‘The main 
wires supporting the filament are lighted in la- 
vender for # colorful contrast. 

‘To prove the high-frequency 
passes through glass, hold a sy 
with a well “d plastic handle and touch 
the end of the blade to the bulb. ‘The flames in 
side will reach toward this point of external co 
tact, If the screwdriver is drawn slightly away 
from the glass, short sparks will jump to th 
end of the blade. ‘The eusrent actually finds a 
path to ground through the glass bulb, serew- 
driver and your body. Fig. 6 shows the flames, 
Dut it would take color to do the sight justice. 

‘An experiment that will mystify your friends 
fs the remote lighting of a fluorescent lamp, like 
the d2avalt Cireline type shown in Fig. 1 
place-the ‘Testa coil on the floor it am adj 
room, but nar the wall. Throw 
the usual brush discharge and then close the 


door, In the room away from the coil but near 
the wall, sit down and prepare to read in a dim 
light, ‘To get more light, simply pick up the 


fluorescent lamp in your hand and hold it near 
the wall and there you have it—eleetrie light 


without wires! Tesla first dreamed of radiating 
energy to light entire buildings in this manner, 
but the scheme would be inefficient, not to men- 
‘TV interference. 
requency radiating from the Tesla 
Tamp several fect from 
but with diminished light as it gots farther away 
Interference from the coil can be picked up on 
lios and television sets all over the neighbor- 
hood, so be considerate of your neighbors and 
do your experimenting early in the morning or 
when they might not be listening or viewing their 
favorite programs. 

tadiating energy through the wall shows how 
hard it is to confine this high-frequency energy. 

parts of any metal used 

icquer, shellac or varnish except 
where actual discharge is wanted. ~ Varnished 
tubing is another good insulating material. None 
of these insulators actually confines the energy, 
but they do help and keep visible discharges to 
polals not covered. Nichrome wire resists the 
hheat generated at the end of the 
it instead of copper, which burns away and often 
throws hot metal from pinwheels. Exp 
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PART 1*0.C. RELAYS 


POPULAR MECHANICS, 
By C. A. Crowley 


A RELAY is a simple device for con- 
trolling one electrical circuit by means 
of another, A low-voltage current flowing 
through the eoil ofa relay energizes it and 
causes movement of the relay armature, 
‘which, in turn, opens or eloses one oF mor. 
circuits to_be controlled. Relays are im- 
portant in places where a controlling de- 
vice such as a home or office thermostat, 
photoelectric cell, a burglar alarm, a 
blarm of other equipment is used, that c 
Stand only a simall eurrent, but which must 
control a heavy current such as that re 
Guired by a heater or motor. Relays als: 
din be used to control shop motors 1 
‘motely at a number of locations with ordi 
nary push buttons, 

Teswill be seen from Fig. 4 that the relay 
consists of a core, a coil wound.on the core 
a franie or “heel” piece, an armature anv 
‘an arm on the armature which moves th: 
contact springs. In some designs there ar: 
fdditional springs as in Fig. 6, A, wher 
the moving contact is placed directly 01 
the armature, while in Fig. 6, B, as yvell 

‘other designs shown, the fixed and mov 
ing contacts are insulated from the frame 
and the moving contact is operated by « 
fiber “button” mounted on the armatu 
‘This form of construction generally | 
preferable to grounding the moving con 
tact to the frame and armature. In an: 
case, the contact springs must be insulate: 
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carefully and completely from lente 


each other as shown in the detail 
byt 


touse for a given purpose the fol- 
lowing generalizations will be 
helpful: Heavy contact springs to 
handle targe currents — use de- 
signs shown in Fig. 2, B, and Fig. 
4; light contact springs to handle 
medium or small currents—use design 
shown in Fig. 6, B; simple two-contact re~ 
lays for low voltages—use design shown in 
Fig.6, A, and for sensitive relays to operate 
on very small currents such as those avail 
able from photoelectric cells, radio tubes, 
lc, use design shown in Fig. 2; A. 


‘the frame and armature should be shia 
formed from Y-in. soft flat iron, which @ 2 
should be about the same width’ as the ebie iro 
diameter of the coil to be wound. Contact rors 
springs are made from nickel silver or Seat 
spring brass, and contact units may be as- ci 
gembled as in Fig. 7, details B, C and D. 
‘Two or more sprinig units also can be oper -estac-conacrs arr 
ated by one armature, either “piled up” as Jet Foe 
shown in Fig. 7, A, or side by side as 
Fig. 9. Goatees oats fog Hight ‘medium at —— wae 
currents can bo made from silver wire, = 
forced into a hole drilled in the spring and ( raweF— —amuarne) 
then riveted down ain Fig. 3, For heavier couscrs “rico wr ¢ “MARE Ont cc 
currents, silver rivets or tungsten contacts “-ewacware 
ste type shown in Fig. 8 should be used Su 
e arm v 


h opens and eloses the con 
‘tact springs must be an integral part of the jit — { 
armature or must be rigidly attached to it. = 
Italso should be insulated from the contact 
2 -mtacsane Tt 


‘springs as in B "aca one cneut 
Having determined the general design 

characteristics the next step is to calculate @ 

the coil size and winding data, ‘The gov- 


151 


+4 


ho 201s 10 87.65 4 325 
‘AVERAGE DAME OF cow (NCNES) 
orsion Factor 


cerning characteristic is the pull required of 
the magnet which will operate the relay. 
‘This, in turn, depends on the tension of the 
springs which hold the armature and con- 
tacts in their normal positions, ‘Tension on 
‘an ‘average contact spring should not ex- 
eved 1 02., or .0625 Ib,, and may be less with 
very light springs. For a greater number of 
contact springs operated by one armature, 
an auxiliary spring is used, the pull 
required will be correspondi 
Aller estimating the pull required, the next 
step is to determine the core size. “The core 
required will range from ¥%"to ¥% in. in 
diameter for most relays. For ordinary pur- 


poses a ¥i-in. diameter core will be ample, 
However, for larger or heavy-duty relays, 
a heavier core may be more desirable. 
Refer to Fig, 5, from which it will be easy 
to calculate the pull required per sq. in. of 
core area, that is, the erass-sectional area of 
the core.’ As an'example, suppose it is de- 
sired to construct a relay to operate three 
light springs. ‘The pull required would be 
.0625 by 8 or 1875 1b, Now, referring to the 
table it will be scen that 2 ¥%4-in.-diameter 
core wound to give a pull of 4 Ibs, per sq. 
in. of magnet surface will pull 2 ib, or & 
little more than the requirement. However, 
‘as indicated in Fig. 5, a %-in. core wound 
for a pull of 2 Ibs. per sq. in. or a %-in. core 
wound for a pull of 1 Ib, per sq. in. wou 
also meet the need. Since it is desirable to 
use the smallest practical core diameter, 
the Yi-in. core is selected. However, for 
Jow-voltage relays itis sometimes desirable 
to use a larger core to reduce the current 
required. 
Next siep is to determine the number of 
ampere-turns required to give the desired 
ull. This depends on the air gap, or space 
tween the end of the core and the arma- 
‘ture when the relay is in the open position. 
See Fig. 6, A. ‘This gap should be not more 
than ¥4 in. and preferably should be less. 
In highly sensitive relays the allowable gap 
usually is between Mz and Ye in. For pur= 
‘poses of illustration use an alr gap of % in. 
Referring to Fig. 3, find the air gap, % in,, 
along the leftchand edge of the chart, then 
read straight across to the line marked with 
the required pull per sq. in. ‘Then read 
down t0 the bottom where the number of 
ampere-turns required will be found, in 
this example approximately 660. Thick- 
ness of the coil should roughly equal the 
diameter of the magnet core, in this ease 
approximately % in, making the overall 
diameter of the coil 3 in. Length of the coil 
proper should be about 1 in, which is 
the length of the winding space, The core 
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must be somewhat longer to allow for 
thickness of the insulating washers. How- 
ever, these dimensions are not eritical, ‘The 
coil can be made longer or thicker. 

'The wire size for the coil is determined 
by the operating voltage. As an example 

fh ‘the relay is for an alarm sys- 
h will be operated on four No. 6 
dry cells in series, giving a total of 6 volts. 
‘The “design factor” for a d.c, relay is found 
by dividing the ampere-turns by the volt- 
‘age, that is, 660 ampere-turns divided by 6, 
or 110, Next determine the average diam- 
eter of the coil by adding the diameter of 
the core to the outside diameter of the coil 
and dividing by 2. From this it will be 
found that the average diameter of a coil 
% in. outside meter, wound on a 44-in. 
5 in, Now, with the aid of the 

Fig. 10, find the design factor, 110, 
along the left-hand margin. Next, find the 
faverage diameter of the coil, 05 in, along 
the bottom, Finally, read straight across 
from the leftsand straight up to the inter- 
section of the two lines. This intersection 
is nearest the line marked “No. 28 B & S,” 
which is the size of wire required. 

With these calculations completed you're 
ready to wind the coil after the manner 
shown in Fig. 1. First, cut the core 
Jong and fit a fiber insulating washer 
each end with a space of 1% in. between. 
‘Washers should be a tight fit and slightly 
Jarger than the outside diameter of the fi 
ished coil. Wrap the core with several turns 

aper and coat with shellac. Start 
ing as in Fig. 12, A and B, which 
suggest two methods of anchoring the start- 
ing end of the wire. ch two or three 
layers of winding should be wrapped with 
thin paper and coated with shellac. In 
winding de. relays it is not necessary to 
count the turns of wire but care should be 
taken to wind evenly so that the space will 
be filled uniformly. When the coil is fin- 
ished it should be wrapped with paper or 
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varnished cloth, If wound with fine wire, 


heavier leads should be soldered on and 
taped securely as in Fig. 12, Band C. The 
oil then can be mounted in the frame in, 


the manner indicated in Fig, 4. 
Contact springs should be fastened rigid- 
to the frame and fully insulated from it, 

th fiber, bakelite or a similar insulating 

material, as in Fig. 4. Usually it will be 
found that the greatest sensitivity is se- 
cured when this adjusting screw just barely 
extends below the lower face of the arma- 
ture. Provide a lock nut so that the screw 

can be held in the proper position. Fig. 13 

details the connections for two practical 

applications of relay-controlled circuits. 
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<PART 2 a Cc. LE 


ByC.A. Susy 


RELAYS mace according to instructions 
given in Part I will not operate satis 
factorily on alternating current. However, 
with minor changes in design, they ean be 
made to operate on ac. if they are con- 
nected in series with a dry-disk rectifi 
shown in Fig. 16. In such eases, the 
voltages hi 

than the rating of the reetifier used 
that is usually Jess than the line voltage, 
the relay must be operated with low volt 
age from a transformer. ‘The type of cor 
nection shown in Fig. 1 
we bridge type of ree 


if 


fied a.c, it is nec: 
and ampere turns as f 
divide the ampere turns 
by the ac. voltage 
multiply by 1.35 to 
the design factor. ‘This 
design factor ean be used 
in the same way as for a 
de, relay to determine 
the wire size from the 
chart, Fig. 21. The coil 
then ‘ean be wound as 
described in Part I. 

If the relay is to be 
operated continuously, 
frequently, or on a volt= 
age of more than 25, it is 
ost to use a coil wound 
on a laminated core. A 


= 
a 


ros 
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Jaminated core taken from an old radio 
‘transformer will be suitable but will re 
quire some alteration. ‘The Taminations 
can be sawed in half as in Fig. 19 to make 
a U-shaped core. ‘The number of turns re- 
quired to wind the coil for 60-eycle current 
can be found by muléplying the vollage 
by 47 and dividing by the winding-core 
area. For example, if the core is Hz in, 
thick and ¥% in. wide, the core area is 0.25 
‘sq. in., and to operate the relay on 110 volts 
ac, will require 110 multiplied by 4.1 die 
vided by 025 or 2070 turns, S 
On 25-eycle current, the number of turns 
is equal to 113 times'the voltage, divided 
by the winding-core area. The wire size 
can be calculated by measuring the mag 
netic path, indicated in Fig. 17, dividing by 
the number of turns and multiplying by 
50,000, ‘This gives the required wire size 
in circular mils. Assuming that the mag- 
netic path measures 4.25 in, the wire size 
required is 4.25 divided by 2070 multiplied 
by 50,000, or 103 circular mils, ‘The corre- 
‘gauge number can be found by 
ing to the chart, Fig. 21, Here you 
can see that the elose: 


duction in pull will be satisfactory in this 
, the relay can be wound with No, 30 
ire. If the next larger size of wire above 
the calculated value is used, the pull of the 
relay will be increased, which is not neces- 
sary, and the relay also will heat more, 
which is undesirable. 

‘The coil can be wound directly on the 
core if desired, using essentially the same 
method as for ‘a dc. relay coil. However, 
due to the shape of the laminated core, it 
will be necessary to wind the coil on the 
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GRANDDAD'S ELCTRICITY BOOK 


bottom of the “U.” Another method i 
wind the coil on a form and then slip 
‘onto one of the arms of the core. In this, 
fase, the form should be constricted as 
shown in Fig. 14, about Ya in. Ta 

‘way than the core on which the coil will be 
filted, and with the winiding space between 
the end blocks slightly shorter than the 
space for the coil on the relay core. ‘The 
form should be long enough to be held i 
the. hand, Fig. 22, or in a lathe, 
while winding, Small blocks ar 
the:form at the proper place, leaving a 
slight space between two of the blocks for 
the start end of the coil. The end block is 
attached with screws for easy removal, 
and the form is tapered slightly toward 
that end so that the finished coil ean be 
slipped off the form without binding. Four 
pieces of plain cotton tape then are placed 
engthwise in the winding space, and a 
strip of brown paper is wrapped te 
three times around the form, Fig. 14. Tt is 
held in place by a band of 
‘The coil is wound to th 

of tu A 
layer of windings is 
brown paper should be wi 
the coil as additional insulation, Fig. 27. 
XE space is Ioeking, uso a layer of brown, 
paper over every second or third layer o 
wire, When the required number of turns 
has been wound, the ends of the cotton 
tape are brought together over the coil and 
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tied tightly. After removing the end block Se or 
from the form, the coil ean be slipped off pi 


and placed in correct position on the core. 

‘The shading coil, shown in Figs. 15 
24, is very important, as without th 
.¢. relay will hum. ‘The shading coil can 
be installed by sawing a slot in one of the 
poles of the magnet, Fig. 30, and inserting, 
a flat copper bar. This is looped around 
the laminations, Fig. 25, and the ends of the 
bar are lapped and soldered together. Un- 
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Jess the joint is lapped and sol- 
dered, the shading coil will not 
perform its function properly. 

‘The armature of the relay can 
consistof a piece of flat iron of 
suitable dimensions, hinged as 
shown in Fig. 19 oF in'some other 
convenient way, Other methods of 
armature attachment were given 
in Part I. ‘The armature can be 
used to operate spring contaets in 
the same way as shown for de. 
relays in Part I. Ac, relays offer 
the advantage of convenience of 
power supply and, if properly de- 
Signed and built, can be made to 
‘operate satisfactorily. 

Numerous special types of re- 
Jays will be found valuable in a 
number of applications. ‘The “re- 
Jease” type relay shown in Figs. 20 
and 24 can be adapted to alarm 
systems and the like. ‘The advan- 
tage of relays of this type is that 
they do not require any power ox= 
eept when the traps are sprung. 
‘When the armature is pulled dow! 
it releases the spring arm which 
closes the circuit and sounds the 
alarm, Once started, the alarm will 
‘continue to sound until the relay is 
reset by hand. ‘The “hold” type re 
Jay shown in Figs. 23 and 26 15 
similar in action except that the 
contact spring is held'as long as 
the relay current flows. ‘The con= 
tact spring is released whenever 
the relay current is interrupted, 
and remains in'that position until 
reset by hand. ‘This type can be 
‘applied advantageously to burglar 
Slarm aystems, as in Fig. 23, and 
has the advantage that cutting the 
power supply to the relay will 
sound the alarm, By use of fusible 
strips of metal foil in the cireuit, 
the “hold” type relay also ean be 
used for fire alarms. Although 

<e types of relays generally are 
designed for de. current they can 
be operated, on a.c. with dry-disk 
rectifiers, or if desired can be de- 
i using a laminated 


‘Figs. 28 and 29 show two systems 
for control of motors which add to 
shop safety. ‘The system shown in 
Fig. 28 uses an ac. relay, operated 

cetly off the line, to control the 
tor. Pushing the “start” button, 
which isa normally open push but- 
ton, operates the relay and starts 
the'motor. ‘The second pair of con- 
tacts on the relay energizes the 
coil and holds the relay in closed 
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position. The“stop” push buttons, which are 
normally closed push buttons connected in. 
series with the relay as shown, should be 
placed in convenient locations near every 
machine operated by the motor and con- 
venient to every operator. Double-contact 
push buttons can be used for the stop 
switches if only the top contacts are used. 
Pushing any one of the stop switches disen— 
gages the relay and stops the motor. ‘The 
motor then can be restarted only from the 
main control station where the start switch. 
is installed. If the stop button is blocked 
down, itis impossible for any worker in the 
shop to restart the machine until the block 
is removed. This is very important when a 
repair is being made to a saw, press or other 
machine which might cause a serious acei- 
it were started while repair work 
ng done on it. ‘The system shown in 
Fig. 29 accomplishes the same resull; ho 
ever, the relay and stop buttons are oper- 
ated'on low voltage and therefore the con- 
trol wiring can be installed with ordinary 
bell wire, without using conduits or fittings 
required with 110-volt installations, 

Another very useful type of relay is that 
shown in Figs, 3L and 32. ‘This consists of 
a pair of solenoids, with the plunger oper- 
ating a toggle switch. ‘The coils are best 
wound on a fiber or bakelite thin-walled 
tube, with washers of the same material at 
the ends. ‘The coil dimensions are calcu- 
Jated just as for an ordinary de. relay. The 
contacts can be arranged in any desired 
way, using single or double-throw and sin- 
gle or multiple-pole arrangement, It is im= 
Portant to adjust the length of the fixed 
‘and moving cores as designated in the plan- 
view, Fig. 82, ‘The sole- 
noid-type relay can be 
used to stop and start a 
motor with push buttons, 
and has the advantage 
that current need not 
flow through the relay 
except during stop and 
start operations. ‘Those 
ses of relays which — sow 
have been described th 
far doubtless will 
gest other applications 
in which relays of differ- 
ent types ean be made to 

srve a practical purpose: 
in controlling circuits or 
appliances about 
home, office oF manuta 
turing plant. By using ‘Sod Sane 
these fundamental sug- 

ns it is possible to couesgon 
build much more elab- 
orate control systems 


than those described. ruven — @ Sowat soe view 
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PART 3—-THERMAL RELAYS 
By C. A. Crowley 


‘HERE are two principal types of ther- 

mal relays; the hot-wire type, Figs. 35 
and 36, and the thermostatic or bimetal 
type, Fig. 44, The hot-wire relay consists 
ofa resistance wire held under tension by 
a contact spring. When current from a 
battery or low-voltage transformer is 
passed through the wire it is heated and 
expands or stretches, permitting the con- 
tiet to close or to ‘open, depending 
which type of relay is in use. ‘Therma 
Inys ean be used to control motors, 


is, 
heaters or any other electrical a ba i 


Ibis frequently desirable to te the 
low-voltage controlling 
erates the relay, from the 
he contyolled. A method of insulating the 
relay civeuit from the controlled or oper- 
aling cireuit is shown in Fig. 37, A. 

Both the hot-wire and bimetal types are 
actually delayed-action relays, since the 
contacts will not elose until the wire ha: 
had time to heat and expand. ‘The time 
interval between closing of th 
cuit and operation of the relay 
trolled by adjustment of the gap between 
the contnets, using a machine screw as in 
Fig. 37, B. Another method of speeding up 
the operation of a thermal relay is to slip 
length of glass tubing over the resis 
wire-as in Fig. 40, ‘This will retard heat 
loss from the wire and cause it to expand 
more rapidly. However, relays which are 
speeded in closing by this method will be 
correspondingly slower to open when the 
current fs shut off. To slow down a hot- 

relay, one can increase the gap be- 
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‘een the contacts, but if the gap is to0 
great the contacts’ won't close, Another 
method is to connect a rheostat in series 
‘with a hot wire as in Fig, 43. By increasing 
the resistance it is possible to increase the 
{time interval to almost any desived extent, 
Fig. 43 shows how two identical relays can, 
be mado to operate consecutively, by ad- 
justing the control rheostats to different 
positions. Details A and B in Fig. Al show, 

parison, how a short length of wire 
bbe used to give a larger contact move- 
ment as indicated by positions L1 and L2, 
For example, by connecting the wire in 
the position shown in Fig. 41, B, the wire 
must expand only 442 in, to move the con 


oh tacts Ye in. 

‘The design of hot-wire relays is simple. 

ae | Susrno Where alternating current is available, a 

souvent —_ Jow-vollage transformer with an output of 

6 to 20 volts is the most renient source 

® of the relay current. By using low voltage, 

all relay wiring ean be laid with bell wire. 

i cosveta oO pee Ifa.c, current is not available, a 6-volt stor- 

@ oe F age battery, Fig. 37, is a good power. supply. 
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voltage, the required B & S gauge of ni 
chrome wire can be determined with the 
aid of the table in Fig. 38. For example, if 


the wire is to be 8 in. long and operated at |. cuss use 
Li volts, No. 32 of 34 wire can be used. The 
‘smaller’ wire will operate at higher tem- 
: Ther 
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magnetic rek most 
emergency controls where 

essential or where heavy sparking will oc- 
cur when contact is broken. In Fig. 42 a 
troup of thermal relays is used for remote 


control of a group of lamps. By setting th 
selector switch any one of the remote 
cuits ean be controlled and time delay ean 
he inade short or long. In Fig. 43 two mo- 
lors are controlled by one switch, but can 
be made to go on at any di 
ferval after throwing the suitch by adjust- 
ing the rheostat controls. ‘The delayed ac 
tign hot-wire relay also can be used to xi 
left open for an appreci 
, Fig. 33. Normal use of 
cause annoying ringing, 
it warning will be given if the door is left 


iclal-type relays, Figs. 44 and 45, 

strip of thermostatic bimetal about 
heating element of nichrome wire 
J. A thin layer of asbestos paper is 
around this, as shown in Fig. 44. 
‘When the resistance coil is heated, it causes 
the bimetal to bend and open or elose the 
contacts, ‘To Jengthen the time delay, a 
heavier layer of asbestos is wound around 


the bimetal strip. To shorten the time lag, 
the nichrome wire is wound over a thin 
layer of asbestos paper, and a layer of as- 
estos is wound over the coil. In either case, 
the relay will be slower to open. The time 
Jag of bimetal relays also ean be controlled 
by adjusting the contact gap and by con 
necling a rheostat in series with the heater 
as already explained for hot-wire 
relays. 

‘The design of bimetal relays often re~ 
quires a little experimentation. Ordinarily, 
a strip of bimetal 0.030 in. thick, ¥¢ in. wide 
and 4 to G in. Jong will be suitable for the 
element, ‘The size of nichrome wit 
quired then can be found by referring to 
the chart, Fig. 39, which also gives the ap- 
proximate length of wire required. ‘The 
ends of the nichrome wire must be fastened 
to the copper-wire leads with machine 

rews or by brazing. Figs. 44 to 47 inclu- 
sive show a number of applicaions of bi 
metal relays. In Fig. 47 the bimetal thermo- 
slat without winding is secured to the metal 
frame of an electric motor so that a bell will 
ring if the motor overheats. Fig. 46 details 
a snap-action type of bimetal relay. 
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SYNCHRONOUS 
CURRENT 
RECTIFIER 


By Alexander Maxwell 
POPULAR MECHANICS, 1948. 
belghtt ie ALTERNATING 
@ RENT A LIGHT BULB. 
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CrNito A: HAs EVeny twee 
AIF CYCLE TURNED UPSibe bow 
$o AID ARE EMR ABOVE On BELO 
3EKO UNE. POLARITY. CAN BE HE 
VERSED BY FLIPPING MOTOR SWI 


One of the simplest and, most convenient ways to obtain a source of direct current 
's first to. transform alternating current to the desired voltage, and then rectify 
hh. This synchronous rectifier will handle high and low voltages equally well, the 


capacity in amperes being limited only by the 


[ANY are the applications for this syn- 
the most economical methods of rectifying 
find that it will carry their entire system— 
liable source of power necessary for smooth 
performance. It also can be used in elec- 
single-phase 60-cycle motor. It need not be 
powerful, for a ¥s-hp. motor will handle a 
watt load. ‘The synchronous speed is ni 
generating station. In Fig. 1, details A and 
functions is shown, The current goes from 
peak voltage to zero twice during the cycle. 


zo of the commutator and brushes, 
polarized and will operate equipment re- 
quiring positive and negative connections, 
When the rectifier motor is rotating in ex- 
t synchronization with the power-station 
ator, a commutator with maki 

break switches will divide the cycles as 
shown in detail C of Fig. 1. ‘Then positive 
nt is delivered at one terminal and 
tive at the other. To get full efficiency, 
‘eak must come as the cycle starts, At 
this instant the line is dead and there will 


e at the peak of the cycle, 
h arcing might result to melt the 
brushes. To adjust the commutator, rotate 
iton the motor shaft until the point is found 
where arcing is at the minimum, then tight- 
en the locknut. Use only a 6-volt power 
source when making this adjustment. 

ince most synchronous. motors are 
tended for direst connection to the devices 
they operate, they usually have long shafts 
and are ceniered so the entire armature 
may be placed in a lathe and the shaft 
turned down to specifications, Fig. 3. Bake- 


GRANDDAD'S ELCTRICITY BOOK 


GRANDDAD'S ELCTRICITY BOOK 


— centerumes 
For cone 


ccovrerunes 
‘SERVE AS 

ST cutoes vntew 

‘eHucKING 


$0, sttet ROO 


= 24 THREAD ty* DEEP 


{CENTERED BOTH ENDS 


er S1tEL ROD —. COUR 
Ss @ 


ite is used for 
the commut 
to the dimensions given with allowances 
for finishing. ‘The Bakelite tube should be 
made from a piece of molded rod, although 
it can be cut from molded sheets. Bore 
first, thent turn to size while on the motor 
armature. ‘This tube should be a snug fit, 
‘One of the most difficult steps is building 
up the copper commutator segments, After 
boring and rough finishing, the segment is 
cut as indicated in Fig. 7 and the portion 
thatis shaded is filed flat, Fig. 2. The rough- 
cut Bakelite segments are secured to the 
copper commutators with flathead m; 
screws, Fig. 3, and the unit is slipped 
the tube. It should be an easy press fit 
it binds it will throw the commutator out 
tis tightened. ‘This 
is slipped on a special mandrel, 
“and turned down ‘until all 
‘Then the commutator is 


Figs. 4 
Iines disappear. 
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placed on the armature which is chucked 
in the lathe and a series of light finishing 
cuts are taken, Fig. 8. All cuts should be 
light, and sufficient oil should be used, 

‘The brush assembly is supported on a 
Lolt or rod which screws into the end bell 
of the motor. It will be necessary to drill 
and thread a hole at the proper location, 
Or a wooden pedestal can be screwed to 
the base as a support. The brushes are held 
between two Bakelite plates, the lower one 
resting on the support rod. Since the lower 
plate rests on the rod, a’ V-groove is cut 
down the center for ‘a better fit, Bore 
mounting holes at each end of the plate, 
and drill and tap two similar holes in the 
‘support rod. Mount with flathead screws. 

‘The upper plate has six shallow slots cut 
in it to take the brushes, Fig. 5, and it also 
must be drilled*and tapped for the six set 
screws and locknuts. Six assembly bolts 
are used to hold the two plates together. 
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aneute secon 
COPPER COMMUTATOR 
anew 
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‘The brushes are made of thin strips 
phosphor-bronze spring stock built up to a 
‘kness of Mi in. The ends to which the 
wires are connected are soldered togeth 
File the contacting end to fit the et 
of the commutator. When adjus! 
brushes, ber that the press 
be only enough to assure contact. 
Vig. 5 shows the wiring connectio 

‘0 shows one of the connections 


proper operation, the two halves of U 
commutator must register so the make- 
and-break lines are in perfect alignment. 
Also, to secure the correct connections, the 
two ‘outside brushes should ride on’ the 
copper when the two inside brushes ride 
on the Bakelite and vice versa 

‘The polarity meter, Fig. 5, is required 
because a synchronous rectifier will pro- 
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duce positive or negative current at either 
nding upon which 

80 po= 

ly open and close the motor 
ing this if necessary until 
ied, The meter is 

e ammeter of 


h connects to the ac. input. The 
terminals for this switch are connected to 
the line directly or through a transformer, 
depending upon the voltage that is desired, 

‘When starting the unit, akvays turn the 
motor switch on first and the line switch 
after the motor has been operating at full 
speed for 10 seconds. When stopping the 
rectifier, always open the line switch first, 
Doing this avoids serious arcing. ‘There 
should never be any load on the commu 
tator when the motor is not in operation, 
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Flashing Neon Sign for Your House Numbers 


00 -t oae 


Distinetive from ordi 
bers, your fr 
home at night, if you have 
sign, which is both simple 
sive to he parts 
tube, a condenser, a theostat 
radio Beeliminator. By adjustin 
stat, the number of flashings per 
can he controlled, The houss 

box, w 


gi 
numbers during the da 
more neon tubes are mounted i 
box. 1 
used if you have three numbers. 1 
are hel  four-pro: 
sockets, mounted on aw 
fits inside of the can, It is impor 
when connecting the tubes, to get 
pol 
hy connecting the 
arge plate does not glow 


se t 


the connections. If the plate glows red helts are used, they 
but only over a part of its surface, the on the part of the pulley 
voltage is too Tow, Most tubes require 

ahout 135 volts for good opera 


the positive prong has been loc 
odd it should he my 


near the end of 
the pulley. This 


300-volt condenser 
signs, allow an extra 2- 
jenser for each tube. The rheostat 
should be wire wound, as the carbon-pile 
type will not give good results, 


ble-ply belts 
are usually prefer- 
able to single-ply 
ones. The center 
of pull of a dou 
he-ply helt is elos- 
ito the work, er to the center of the bearing—W. F. 
s. Schaphorst, Newark, N. J. 


@€RKemove the burrs from the slots of 
screws after dri 
as they 
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Tester to Check Circuits in Multi-Wire Cables 


i 


POPULAR MECHANICS, 1945 

Electricians who install or repair tele- 
phones, annunciators, burglar alarms, ete, 
that are connected with multi-wire cables 


will find u set of these testers a timesaver 
in tucing the circuits through the cables. 
A set consists of two individual testers 


each having a single headphone, 
ter (carbon microphone), and’ two clips 
wired as shown. ‘Tester A has two thre« 

ell flashlight batteries or six 1%4-volt 
le cells, connected in series between the 
transmitter and the headphone. In use, 
tester A is connected at the source of the 
One of the clips is attached to 

water pipe or, if the cable being tested is 
armored, the ‘clip can be clamped to it 
‘The other clip is fastened to one of the 
wires to be traced. Tester B at the other 
end of the cable is connected as shown— 
one clip to the ground and the other to th 

ous wires individually until the voice 
of the workman using tester A can be 
heard. Each wire in the cable is checked 
in this way until all have been traced. The 


If the insulation breaks or peels off the 
res of your car, 

r will be reduced 
iderably. If it is impossible to replace 
these wives with new ones for some time, 
should be protected against heat and 
which rapidly deteriorate the in- 

m. To do this, give them a coat of 


r. Before applying the lacquer, 
clean the wires of all grease by 
washing them with gasoline and allowing 


the wires to dry thoroughly. 


Lacquer Coating Protects Insulation on Car Ignition Wires 


batteries are taped together and cansbe 
ied in the pocket. If a chest support 
for the transmitter is not available, one can 
be made from a heavy piece of wire to fit 
around the neck or chest so that both hands 
re free. Care should be taken so that the 
attachment clips do not contact each other 
in order to avoid injury to the transmitter, 
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Sharp kinks in [Z 
extension cords 
caused by hanging 
them from hooks 
or nails are likely 
toresult in broken 
insulation and 
dangerous expo- 
sure of the’ wire. 
‘The cords can be 
stored convenient~ 
Jy without kinking 
or tangling simpiy 5 
by winding them on discarded metal wire 
Is, ‘Thesg spools, on which wire is 
wound for shipment’ from the manuf: 
turer, can usually be obtained from a local 
hardware or electrical-supply dealer. 


Made from two 
blocks of wood 
bolted together, 
this clamp pre: 
vents breaking the 
connection of an 
extension cord, It 
is especially handy 
when using an ex- 
tension cord to op- 
erate portable 
electric tools, hedge shears, or a vacuum 
cleaner where there is a considerable strain 
‘on the connection. The clamp is made by 
drilling two parallel holes, slightly smaller 
in diameter than the ‘extension cord, 
through a wooden block, Then the block is 
saved apart lengthwise through the centers 
‘of both of the holes. The corde are placed in 
the holes, as shown, and the two pieces of 
the block are bolted together. ‘Thus, any 
strain on the extension cord will be ab- 
sorbed by the block and the conneetion will 
not be broken. 


Toolbox Handle Serves as Reel 
For Winding Extension Cord 


To keep an ex- EXTENSION 
tension cord from COR 

becoming tangled am oy) 
orburied'under an pReAGi 7 
assortment of tools (GPG 

when stored loose- | © ees 
lyina toolbox, one € 

man made the een- 

toolbox into a com= 

bination  handi 

and reel. The partition is jigsawed from one 
piece in the shape shown, a handhole being 
cut in the top. When not in use the exten 
sion cord is wrapped around the handle, 
reeling off smoothly when required. 


ter partition of his 
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Wire Solder Used as Tie String 
On Electrical Extension Cord 
To keep a long 
extension cord 
when not 
in use, tie it with 
a length of wire 
solder as indi- 
cated. The solder 
will always be at 
hand if it in-given 
two or three turns 
around the center 
of the cord and 
taped in place. 


ake so1oeR 


Extension Cord Wound on Reel 
To Hold It Off the Floor 


If an extension cord is wound on a reel 
it can be set directly on your work, and 


the cord will be kept off the floor where it, 

it be walked on or otherwise damaged, 
A reel can be made from a metal spool of the 
type used for holding lamp cord or water 
pump packing. A hole is cut in the reel as 
shown to take the cord, which is protected 
from abrasion by a rubber grommet. After 
the cord has been pulled through the hole 
so that the socket seats tightly in the spool 
core, the core is filled with tar to hold the 
cord, whieh then is wound on the reel and 
fed out as required. The cord can be kept 
from unwinding by a notch filed in the low- 
cr flange and smoothed to keep the insula- 
tion of the cord from being cut. If desired, a 
wire cage may be attached to-the reel to 
protect the lamp. 
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EXTENSION CORDS 
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VOLTAGE “REGULATOR 


POPULAR MECHANICS, 1948 
By Alexander Maxwell 


HIS A.C. current regulator gives a smooth 
and continuous voltage control from zero to 
‘maximum and can be used as 
step-down transformer to. incre 
vollage. ‘The transformer is of the “doughnut” 
type, mounted on a panel, and is de 
carry a 100-watt load continuously, but easily is 
constructed for higher voltages by increasing the 
transformer core and wire sizes proportionately, 
‘The panel is fitted with two sets of binding po 
Fig. 6, those marked “high” connecting to the 
‘two ends of the coil, while those marked “low” 
connect to the slide and one end of the coil, 
‘When used as a step-down transformer, the elec- 
I source is connected to the “high” terminals 
and the slide is adjusted to get the desired voli 
age. If the regulator is used as a step-up trans- 
former, the electrical source is connected to the 
“low” terminals. It’s best not to: build up the 
‘vollage to more than twice that of the input, be- 
cause of the loss by heating. ne 
in making the regulator you begin with the 
transformer core which is wound on 2 wooden 
mandré Fi 
former iron of the “ribbon” type. Start the 
ing by eutting a shallow groove lengthwise in the 
‘Then bend a hook in one end of the 
iron ribbon and insert in the groove. Run the 
Jathe at the lowest speed with the back gears 
waged. It's advisable to wind and unwind 
ribbon several times to soften the metal so it will 
bend easily and fit snugly. When the winding is 
finished the core should be about 4 in. in diam- 
eter. It then is fitted with a compression band of 
the same material, as shown in Fig. 10. This band 
should reduce the diameter of the core to about 
3% in. The band is left in place under the wind= 
deg cele holes iv ooe rele aa ee tes 
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wire also can be bared with a fine scratch 
wheel as in Fig. 7. 

‘The finished coil is mounted on the pane! 
as in Figs. 1, 2 and 6, the latter showing in 
detail how’ the mounting is assembled. 
First turn two hardwood end plates to the 
dimensions given in Fig. 11 and mount the 
coil and end plates on a sieeve made from 
brass tubing as in Fig. 6. Be sure that the 
coil is centered on the sleeve, then draw up 
the nut to grip the coil between the end 
plates and hold it securely in place, Next, 
the %4 by 4-in, steel shaft 1g the slide 
is cut to length and turned down to Hic in, 

diameter at one end to take the slide arm. 
as indicated. ‘The slide and arm are made 
as in the upper right-hand detail of Fig. 6, 
and are soldered to the shouldered end of 
the shaft against a collar as shown in Fig. 2, 
‘The slide must be adjusted carefully at the 

t of contact so that it touches only one 
at a time, as indicated in the upper 
hand detail of Fig. 10. An adjusting 
knob completes this assembly. ‘The bake- 


done. 


winding 


should be 
uniform te 


n and to wind the turns 
tightly together side by side. When the 

finished coat with a baking 
id dry in an oven. To bare the 
the slide contact, use fine emery 
very careful not to damage 
the insulation belween the windings. The 
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lite panel is screwed to a hardwood base 
and, after fitting and wiring the high and 
jow’terminals, the unit is ready for use. 
‘Figs. 4, 5, 8 and 9 suggest a number of 
‘uses and give the wiring diagrams for each 
application. For these patticular purposes 
‘a smooth, positive change from one voltage 
to another is especialy desirable, For ex. 
ample, regulating the output of a projection, 
bulb as in Fig. 4, or controlling the bril- 
Tiancy and illumination factors of photo 
Tights as in Fig. 5, are common applications 
of this type of voltage regulator, In both 
{instances the light intensities can be varied 
to emphasize delicate detail on the screen 
‘oron the subject to be photographed, And, 
fof course, by cutting down the voltage 
when posing the subject for an indoor shot 
as in Fig. 5 you prolong the life of high 
intensity bulbs as the lights can be raised 
to full brillianey for the short interval of 
the exposure and then inimediately de- 
creased in brightness. Be sure that the 
combined wattage of the lights does not 
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consarssiont 


exceed the capacity of the transformer, 

"The regulator also can be used to con- 
{rola small series motor through a range 
of speeds without the current loss due to 
heat, as is the case where a rheostat is 
ised. Often, on large model railway lay- 
outs, there és a portion of track where a 
number of factors combine to slow the 
speed of the train. ‘This portion of the 
track can be insulated from the rest and 
the regulator used as a step-up trans- 
former to feed it. Current for the regu- 
Jator is taken from the section just ahead. 
‘As the train enters the “‘slow” section the 
regulator slide is advanced until the train 
maintains the desired speed. When the 
train reaches the end of the section the 
Iocomotive again receives power from the 
regular source, 


unten 2 ReaD 
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MAKE Artificial LIGHTNING 


woe Nx by John L. Welboum 


Eorron’s Nove—This equipment ts particularly 
suited for science class-room demonstrations. At 
should @ demonstration be attempted by 
fone unfamiliar with the apparatus, Alt 
giant brush discharge te harmless to th 
person, a shock from any part of the eq 
other than the high-frequency transformer will 
carry with it serious consequences to the per 
involved. It ts suggested that when this apparatus 
fs demonstrated before a group of persons, they 
be warned wot to fouch the apparatus and to stand 
4 respectful distange Jrom the low-voltage et 
ment 


Modern Mechanix July, 1937 
{ PPE apparatus about to be deseribed is 

zapshts of throwing a spark four'and a 
hnalf izet long. In spite of its deadly aj 
pearance, this spark is quite harmless, ‘The 

hold « metal rod in his hand 
it jump to the end of the rod and run 


¢ coven wit owen through his body to ground, not only without 
mageee | —F Biren8 ate harm, but without any sensation of shock. 


uorumne tae A rather spectacular stunt is to hold one 


wire leading to an incandescent light, and 
the other end near the coil. ‘The lamp. 
Ibe lighted by the current passing through 
the body and may in a few minutes even be 


ago cary” 


ow rncauewes BST Wes compen on sree, 12 Fekam yor oer 


pean ) SREWATEESS ce BE YUNteD Tore BAGn Came M9 


tis aa 
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WITH GIANT: ‘OUDIN COIL 


burned out. A mystifying trick is to hold a 
short length of neon tube in one’s hand, and 
approach the coil. Long before there is any 
sign of a spark jumping to the tube, it will 
light with its characteristic glow. 


Many interesting experiments can be per- 
Since 


Xe Lone pour 


formed from an insulated platform. 
the spark jumps to grounded objects, if one 
stands on a board supported by glass in- - 
sulators. (milk bottles 

d touches the disel 
rod, sparks may be 
by ‘anyone standing on the 


must be taken not to d 
kin, as they might cause a blister. 


bar A ‘ 
finger ring, or even ; tothe woaseN ras 
can be used as good cc 
draw the spark. A pect 
can be had, when one is s0 
raising the fre: 

darkened room 


oF eon! 


he person will then be SUPE Ten 


aren 
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aig toer fll power in 2 ak Home Fong nrceet t 
seme lem acer i 


otse. 


rounded wire. ts now slowly moved towards tke discharge 


“The streamers change thelr direction and susp at the 
._ Subdenly a heavy spark bridges the gap, and the aie 

iments can be perforused 
and this short sketch gives an ea of 


th this apparatus, 
me Of them 


aN the fren 
omen closer 


ace, At extremely high 
$9 close to the surface hat 

Kin allect 
chars often seer ou insulated 
for the lighting of neon tales 


tion 

by’ nearly alt Ynautescra 0 

Having’ some protec:ve” qual 

jin order. to. produce a 
pieces ol 

fowetrea 

erent ro 


woltage 
‘condenser which is 


in Teeqeney tran 
ow frequency 
fio. 00 oa ths nt 
fenkae’t Wurpones. Since ts 
Eoustretion of transformer of this" size embuiecon 


tall transformer, such as 
irrent fron 5,000 volts to 
‘lectreal 


‘iased 
veal power conn 


deawit hy the ‘wnaltered transfor 
iat tls bee ce no worry. 38 may be rece 
i.the choke about to be described. 

‘The choke consists, of $10. ¢ No. 10 D.C. ©. 
cout ait ite a ie four layers, ont 
a batette tube Yo i and "two finches in di 
Fo wind the coil, ghtly force two aunre 


ef the taal mount fa nies 
he one eon easly 
orn foot tree, 


i 
‘Shellac: the tube. and cover it 


Solder 3 
ae hetore 


utes GE a eh 
Sea ate eae 
Seats 

No, 14 whee on th 


energy. charee is 
je spark gap. While this dis: 
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charge may seem to be only one con 
feality thousands of diceharges, fat. in ome. divection 
fica tn the other, No-sgoncr does the potential Tao 
fom, value’ tan. the condenser fe recharged, starting the 


wows spark; it is ia 


siete of operations ‘al over: again. Ty thts ‘process the 
Troqueney Ts raised to the required’ polgt. 

“The conenser ia made from lass. plates, sheets of tin 
foil “snd copper_tillnm for’ tab contectons, The glass 


pits 


‘ve bought from a rhotogeanhier already ent 8x10 


na teraiie to. wi 


Tecanse the 
"To. clean 
it then scoured 


ser, 132 plates will be required, Te 
diac ae are brake 
ety of the cleaned ‘plates are now 
Site am St iden wih ey, 
ers nelly a Tout wie Ae 


fut 6x8. inches. 
Shotecale ‘hardeare 


Talling 
Conner stein tliree Tneh 
re solered. to the upper felt hand ‘corer of exch 

jo altes which the coodenser Ha ready “for 


ail in taken, then 9 plate pr 
i dhen another 


ps th 


est if fe 
he Wt 


(oa dent uf two 


aly of 8" fan motor turning. 9. capper or 
isc. slotted” ag 34, the “ilecrarye 
ced. isc eo that 


‘presente 


constant 
ie electron 


ition 
take 


‘rossi 
ite et cll 
rh circle 


equal to 
nasty be divi 
‘ 


‘Theo ‘are. then Bolted. or 


The motor with the complete rotating 
the shaft should e'otted to 2" sultaile' hase, 


ise mounted on 
Opposite the 
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sil 
ofa 


cet, 


‘estos 
aft. Steins of heavy 
the tiass ody and. esta 


need afew ches ary sc 
‘Gow ome ta he Hot th scolar te 

she ma elt tonal 

fore 


oles tor a good 
ac leorner of the honed for Inatuting 
A ieee of couper Tibi ie 

‘and (6 the 


mint on vee plywood 
fe board ora 
Hi 38 es oe 


ya Rap 
bron Se 


that trom 
Tasnlater neon 


iy ut eleetrelty 


tn a comer 
“Sere the connect 


for tad s0W tatwell 
second Geith a: ell sla 
them. Theyroupided conmec 
othe hes atl 


ats a tical eed trou 
Ti‘ hetween two save hurae 


connected to a 
ry Hever as Pl 


bbe" operated mess this 
the 


: 
Se cree Lara t 


he disehnese hall ef 
noted too of 
te the. rpone 
frat fy enn nw 
tot the 
Phe wring 
‘her 


is alter the 
ie oltatned. 

“ot when these adjustments age made, aud 
‘condensers ns meutioned above befure. touch: 
nating etal. 


‘THE BOY MECHANIC - 1913 
How to Make a Small Electric 


ke dry wind a coil of No. 36 wire around 
Furnace it, taking care that the wire does not 
Take a block of wood and shape into touch itself anywhere. Put another 
acore. Gne like a loaf of bread, and course of plaster-of-paris on this, and 
about thar size, serves admi again wind the wire around it. Con- 
Wrap a layer of asbestos around it and tinue the process of alternate layers of 
cover this with a thin layer of plaster- Plaster aud wire until 500 ft. or more 
of-p: When the plaster is nearly of the latter has been uscd, leaving 
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about 10 in. at each end for terminals. 
Then set the whole core away to dry. 

For a base use a pine board 10 in, 
by 12 in. by 1 i 
one end for binding-posts, as indicated 
E. Connect the holes in pairs by 

'y house fuse wire. At one side 
secure two receptacles, BB, and one 
single post switch, C.’ Place another 
switch at I and another binding-post 
at F. The oven is now ready to be 
connected. 

Withdraw the wooden core from the 
coils of and secure the latter by 
bands of tin to the board, Connect 
the ends of the wire to binding-posts 
E and F, as shown, From the other 
set of Linding-posts, E, run a No. 12 
vr No, 1d wire, connecting lamp recep- 
tacles, BB, and switch, C, in parallel. 
Connect these three to switch, D, in se- 
ries with binding-post, F, the terminal 
of the coil, Place 16-ep. lights in the 
receptacles and connect the fuses wi 
a 110-volt lighting circuit. ‘The 
ratus is now ready for ops 

D, and the lam 
is open. ‘The coil will 
become warm, 
plaster-of-1 


ing out the 
n more heat 


Beste Fernace 
open one lamp, and to obtain still more 
open the other and close switch C— 
Contributed by Eugene Tuttles, Jr, 
Newark, Ohio. 
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THE BOY MECHANIC — 1913 
Homemade Telegraph Key 


A. simple and easily constructed 
telegraph key may be made in the fol- 
lowing manner: Procure a piece of 
sheet brass, about xy in, thick, and cut 
out a strip 344 in, long by 4% in. wide. 
Bend as shown in Fig. 1 and drill a 
hole for the knob in one end and a 
hole for a screw in the other. Procure 
I wood knob and fasten it 
place with a small screw. Cut a strip 
of the same brass 2%4 in. long and 
in, wide and bend as shown in . 
Drill two holes in the feet fo 
to fasten it to the base, and one hole 
in the top part for a machine screw, 
and solder a small nut on the under 
side of the metal over the hole. 

Mount both pieces on a base 4% 
by 2% by % in., as in Fig. 3, and where 


Brass Key on a Wood Bas 


the screw of the knob strikes the base 
when pressed down, put in a screw or 
brass-headed tack’ for a contact. 
Fasten the parts down with small 
brass wood-screws and solder the con- 
nections beneath the base. Binding- 
posts from an old battery cell are used 
on the end of the base. “The screw on 
top of the arch is used to adjust the 
key for a long or short stroke—Con- 
tributed by S. V. Cooke, Hamilton, 
Canada. 
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‘THE BOY MECHANIC - 19! 
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Homemade Electric Stove 


ple, and it ¢ 
any home mechanic I 
hand drill. The body is 
‘or galvani on, cut out 
shown in 1. 

h long projection 
x, Which is bent at right angles 
ing the metal in the 
dd hammering the 
Hf just the rim is 
gripped in the vise, it will give a round- 
ing form to the lower part of the legs. 
‘The small projections are bent in to 
form a support for the bottom. 

he bottor of a square 
piece of metal, as shown in Pig. 2. 
Holes are drilled near the edyes’ for 
stove bolts to fa nit to the bottom 
projec Two of the larger holes 


1 drilled 


jaws. of 
metal over 


are used for the ends ci the coiled rod 

nd the other two lor the heating-wire 
terminals. ‘The latter holes should be 
well insulated with por or mica. 


‘The lop consists of a square piece of 
metal drilled as shown in Fig. 3. Four 
sinall ¢ turned down to hold the 


One end of the cviled rod is shown 
in Fig. 4.- This illustrates how two 
s are inserted in | ; drilled at 
ht angles, to hold the coil on the 
botiom plate. ‘The coiled rod is jy in. 
meter and 27 in. long. The rod 
pped_with sheet asbestos, cat in 
Mein, strips. 


ng wire must 
mined by a test. This wire 
purchased from electrical stores, 
ipe wire will answer the pur- 
pose when regular heating wire cannot 
be obtained. The wire is coiled around 
the yvered rod, so that no 
coil will be in contact with another 
coil. If, by trial, the coil does not heat 
sufliciently, cut Some of it off and try 
agi About 9% ft. of No, 26 gauge 
heating wire will be about right. The 
connection to an electric-lamp socket 
is made with ordinary flexible cord, to 
which is attached a screw plug for make 
ing connections. 


THE BOY MECHANIC - 1913, 
Controller for a Small Motor 


An easy way of making a controlling 
and reversing device for small motors 
is as follows: 

Cut a piece of wood (A) about 6 in. 
by 4% in, and Y in, thick, and another 
piece (B) 6 in, by 1 in., and 44 in, thick, 
Drive a nail through this near the cen- 
ter for a pivot (C). To the under side 
of one end nail a copper brush (D) to 
extend out about an inch. On the up- 
per side, at the same end, nail another 
brush (E) so that it projects at both 
sides and is bent down to the level of 
the end brush. ‘Then on the board put 
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Reverse for Motor 


a semi-circle of brass-headed tacks as 
shown at F, leaving a small space at 
the middle and placing five tacks on 
either side, so that the end brush will 
come in contact with each one. Con- 
nect these tacks on the under side of 
the board with coils of German-silver 
wire, using about 8 in. of wire to cach 
coil. Fix these by soldering or bend- 
fr over the ends of the tacks. Then 
ail two strips of copper (G) in such 
position the side brush will re- 
auain on the one as long as the end 
brush remains on the tacks on that side. 
ides about 1% in. high around 
tus, raising the board a little 
n the bottom to allow room for the 
A lid may be added if desired. 
Connect up as shown.—Contributed by 
Chas. H. Boyd, Philadelphia. 
THE BOY MECHANIC ~ 1913 
To Explode Powder with Electricity 
A Lin, hole was bored in the center 
. square block, ‘Two finishin; 
ails were driver 
in, as shown in 
the sketch 
‘these were cor 
nected to termi- 
of an induc- 
at ¢ 
everythi 
ready the pow 
der was poured 
in the hole and a 
board weighted with rocks placed over 
the block.” When the button is pressed 
or the circuit closed in some other way 
the discharge occurs. The distance 
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between the nail points—which must 
be bright and clean—should be ju 
cnough to give a good, fat spark. 
Contributed by Geo. W. Fry, San Jose, 
al. 


THE BOY MECHANIC - 1913 
Homemade Annunciator 


When one electric bell is operated 
from two push-buttons it is impossible 
o tell which of the two push-buttons 
is being operated unless an annuncia- 
tor or similar device is used. A very 
simple annunciator for indicating two 
numbers can be mee from a small box,’ 
Fig. 1, with an electric-bell_ magnet, 
A, fastened in the bottom. ‘The arma- 
ture, B, is pivoted in the center by 
means of a small piece of wire and has 
an indicator or hand, C, which moves 
to cither right or left, depending on 

hy half of the magnet is magnet- 
ized. If the back armature, D, of the 
magnet is removed the moving arma- 
ture will work better, as this will pre- 
vent the magnetism’ from acting on 
both ends of the armature. 

‘The wiring diagram, Fig. 2, shows 
how the connections are to be made. 
If the push-button A is closed, the bell 
will ring and the pointer will point at 


‘Beaeacator end WiFlng Diagram 
1, while the closing of the push-button. 
B will ring the bell and move the 
pointer to 2—Contributed by H. S. 
Bott, Beverly, N. J. 
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Simple Wireless System 

‘The illustrations will make plain a 

simple and inexpensive apparatus for 
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of wood. One of these plates is con- 
nected to metal top, and the wire from 
the other passes through the tube B, 
which is filled with melted rosin or 
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[RECEIVING STATION, 
Fig 2. 


‘Simple Wireless System 


wireless telegraphy by which I have 
had no difficulty in sending a 
across 114 miles of wate 
so simple that the ew 
explanation. In Fig, 1 
1 apparatus, cor 
battery connected w 
plat by % ii 
are separated 6 in, by 
rubber at each end. 

In Fig. 2 are seen duplic 
these insulated plates, connect 
an ordinary telephone réceiver. 
this receiver I can hear distinctly the 
electric signals made by closing and 
opening the Morse key in Fig. 1, and I 
believe that in a short time I shall be 
able to perfect this system so as to 
send wireless messages over long dis- 
tances—Contributed by Dudley 1. 
Cohen, New York. 


lwo copper 
‘The plates 
ce of hard 


THE BOY MECHANIC ~ 1913 
Small Electrical Hydrogen Generator 


‘A small hydrogen generator may be 
made from a fruit jar, A (sce sketch), 
with two tubes, B and C, soldered in 
the top. ‘The plates E can be made of 
tin or galvanized iron, and should be 
separated about 4 in. by small pieces 


x, to make it airtight. ‘This wire 

5 to one side of a battery of two 
s, the other wire being soldered to 
the metal top of the jar, as shown. ‘The 
air is partly Sled with a very dilute 
‘on of Salphuric acid, about 1 part 
id to 20 of water 
When the current of electricity 
passes between the plates E, hydrogen 
as is generated, whic rises and passes 
through the rubber hose D, into the 
receiver G. ‘This is a wide-mouth bot- 
tle, which is filled with water and in- 
verted over a pan of water, F, The gas 


bubbling up displaces the water and 
fills the bottle. 

If the receiver is removed when half 
full of gas, the-remaining space will be 
filled with air, which will mix with the 
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gas and form an explosive mixture. If 
a lighted match is then held near the 
mouth of the bottle a sharp report will 
be heard. 

If the bottle is fitted with a cork 
containing two wires nearly touching, 
and the apparatus connected with an 
induction coil, in such a manner that a 
spark will be produced inside the bot 
tle, the explosion will b!ow out the cork 
or possibly break the bottle, Caution 
should be used to avoid being struck 
by pieces of flying glass if this experi- 
ment is tried, and under no condition 
should a lighted match or spark be 
brought near the end of the rubber 
hose 1), as the presence of a little air 
in the generator will make an explosive 
mixtare which would probably break 
the jar 


{THE BOY MECHANIC ~ 1913, 
Simple Open-Circuit Telegraph Line 

By using the circuit shown in the 
sketch for short-distance telegraph 
lines, the extra switches and wiring 
found in many cireuits are done away 
with. ng cither key will operate 


sounder 


Simple Telegraph 
the sounders is very high, the batteries 
donot run down for a fong ¢ 
tributed by A. D, Stoddard, Cl 
ter, Kan, 


THE BOY MECHANIC — 1913 
How to Make a Thermo Battery 


A batte producing 
electricity direct from heat, ¢: 
made of a wooden fr: 
number of nails, Js 
vertical picee and connected in 
with heavy copper wi 


thermo 
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connections should all be soldered to 
give good results, as the voltage is 


Thermo Battery 


very low and the res 
soldered joint would stop the current. 

‘The heat may be supplied by an ale 
cohol lamp or other device, and the 
current may then be detected by means 
of a simple ga'vanometer consisting 
of a square spool of No. 14 or No. 16 
single-covered wire, E, with a pocket 
compass, F, placed on’ top. Turn the 
spool in’a ‘north and south direction, 
or parallel with the compass needle. 
‘Then, when the nail heads are heated 
and the circuit completed, the necdle 
will swing areund it at right angles 
to ths coils of wir ing ice or 
cold water to the nail heads will reverse 
the current—Contributed by A. C. Ay 
Chicago. 


ance of an un- 
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How to Discharge a Toy Cannon 

by Electricity 

A device for discharging a toy can- 
non by electricity can be easily made 
by using three or four dry batterie: 
a switch and a small induction coil 
capable of gi spar 
Fasten a piece of wood, A, to the 
non, by means of machine screws or, 
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{for Discharging Toy Cannoa 


if there are no trunnions on the can- 
non, the wood may be made in the 


shape of a ring and slipped on over 
the muzzle, ‘The fuse hole of the 
cannon is counterbored as shown and 


asi 


‘ill hole is drilled at one side to 
receive a sinall piece of copper wi 
‘The wood screw, C, nearly touch 
and is connected (0 one binding post 
of the induction coil, ‘The other bind- 
ing post is connected with the wood 
serew, D, which conducts the current 
into the ‘cannon, and also holds the 
pieces of wood, A and 1, in position. 
When the cannon is loaded, a. small 
y of powder is placed in the 
bore, and the spark between C 
nites this and discharges the 
A cannon may be fired from 
a distance in this way, and as there 
is ne danger of any spark remaining 
after the current is shut off, it is safer 
than the ordinary cannon. which i 
fired by means of'a ft contributed 
by Llenry Peck, Big Rapids, Mich. 


ANON. 
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Direct-Connected Reverse for Small 
Motors 


A simp": ese for small motors 
can be aitached ly to the motor 
as shown in Fig. 1. 2 shows the 
constrvetion of the reverse block: A 
is a strip of walnut % in. square and 
3% in, thick with strips of brass or cop- 
per (BB) attached as shown. Holes 
(CC) are drifled for the wire connec- 
tions and they must be flush with the 
surface of the bluck. A hole for a ¥%4- 
in. screw is bored in the block. In Fig. 
1, D is a thin strip of walnut or other 
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dense, hard wood fitted to the binding 
posts of the brush holders, to receive 
the screw in the center. 

Before putting the reverse block on 
the motor, remove all the connections 
between the lower binding posts and 
the brush holders and connect both 
ends of the field coil to the lower posts. 
Bend the strips BB (Fig. 2) to the 
proper position to make a wiping con- 
tact with the nuts holding the strip of 
wood D, Fig. 1. Put the screw in tight 


Direct-Connected Re 


enough to make the block turn a 
hard. Connect as shown in the illus- 
tration. ‘To reverse, turn the block so 
the strips change connections and the 
motor will do the rest—Contributed by 
Joseph B. Keil, Marion, Ohio. 
THE BOY MECHANIC — 1913 
Easy Experiments with Electric-Light 
Circuit 
An electric-light circuit will be found 
mach less expensive than batteries for 
performing eletrical experiments. ‘The 
sketch shows how a small are light and 
motor may be connected to the light 
socket, A. ‘The light is removed and 
a plug with wire connections is put in 
its place. One wire runs to the switch, 
B, and the other connects with the 


tle 
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water rheostat, which is used for re- 
ducing the current. 


‘AseoLight Motor and Water Rheostat 


A tin can, C, is filled nearly to the 
top with salt water, and a metal rod, 
D, is passed through a piece of wood 
fastened at the top of the can, When 
the metal rod is lowered the current in= 
nd as withdrawn the cur- 
In this way the 
esired amount of current can be ob- 
tained. 

Hy connecting the 
are light, J, as show 
be operated by turning switch B to the 
corresponding point. The are light is 
casily made by fastening two electric- 
light carbons in a wooden frame like 
that shown, To start the light, turn the 
current on strong and bring the points 
of the carbons together; then separate 
slightly by twisting the upper carbon 
and at the same’ time drawing it 
through the jole. 

THE BOY MECHANIC ~ 1913 


How to Make 


an’ Electric Toaster 


The electric toaster shown in the 
sketch is not hard to make. ‘The frame- 
work comprising the base and the two 


notor, E, and the 
cither one may 


uprights may be made cither of hard- 
wood or asbestos board, says Popular 
cted of. the 


former, the portion uf the base under 
the coil, and the inside surfaces of the 
two uprights should be covered with 
a Yin. sheet of well made asbestos 
paper, or thin asbestos board may be 
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substituted for this lining. Asbestos 
board is to be preferred, and this ma- 
terial in almost any degree of hard- 
ness may be purchased. It can be 
worked into shape and will hold wood- 

The detail drawing gives all 
dimensions necessary to shape the 
wood or asbestos board. 

After preparing the base and up- 
rights, drill 15 holes, % in. deep, into 
the inside face of each upright to sup- 
port the No. 6 gauge wires shown. The 

vires al the top and bottom for hold- 
ing the resistance wire are covered 
with asbestos paper and the holes for 
these wires are ‘% in. from the top and 

, respectively, of the uprights, 
‘The wires that form tie cage about the 
heater coil and are used for a support 
for the toast are 15 pieces of No. 6 
Falke eaeCorlre SeLcTIny a AING 
screws that hold the uprights in posi- 
ion should have the heads counter. 
on the under side of the base. 
nding-posts should now be set 


Detail of Toaster 


ing containing the reinfoi 
until the other paris 

‘To assemble, secure one upright in 
position using 1%4-in, wood-screws. 
Place the other upright where it be- 
longs without fastening it and put the 
stretcher wires for holding the resist 
ance wire in place. Put the asbestos 
paper on these and with the assistance 
of a helper begin winding on the heater 
coil. Use 80 ft. of 18-per-cent No. 22 
gauge German-silver wire. Wind the 
successive turns of wire so they will 
not touch each other and fasten at each 
end with a turn or two of No. 16 gauge 
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ouster Complete 
copper wire. When this is complete 
have the helper hold the stretcher wires 
while you tip the unfastened upright 
ont and insert the wires of the cage, 
then fast in_ place. 


ig 
n the 


The wise f z-posts to 
the coil may be what is known as un- 
dery wire or asbestos-covered 


wire No. 14 gauge, which is held 


ing an insu 


the head. ‘These 
may be procured electrical sup- 
ply houses, Connect. the reinforced 
c ud terminals to the binding 
nf the cover in’ place. 

take four amperes on 
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How to Make 
a Simple Water Rheostat 


‘The materials necessary are: One 
B-point wood base switch, 4 jars, some 
sheet copper or brass for plates, about 
5 {t, of rubber-covered wire, and some 

zauge wire for the wiring. 

ze of the jars depends on the 
voltage, Ii you are going to use a 
current of low tension, as from bat- 
, the jars need not be very large, 
but if you intend to use the clectrie~ 
ight current of 110 voltage it will be 

ry to use large jars or wooden 
Doxes made watertight, which will hold 
about 6 or 7 gal. Each jar to be filled 
vith 20 parts water to 1 part sulphiurie 
acid. Jars are set in a row in some 
convenient place out of the way. 

Next cut out eight copper or brass 
disks, two for each jar. Their size 
also ‘depends on the voltage. The 
disks that are placed in the lower part 
of the jars are connected with a rubber- 


ing Pian for Water Rico 


BATTERY 


MOTOR 
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covered wire extending 2 little above 
the top of the jar. 

‘Yo wire the apparatus, refer to the 
sketch and you will see that jar No. 1 
is connected to point No. 1 on switch; 
No. 2, on No, 2, and so on until all is 
complete and we have one remail 
point on switch. Above the jars place 
a wire to suspend the other or top disks 
in the solution, ‘This wire is also con- 
nected to one terminal on the motor 
and to remaining point on switch. ‘The 
arm of the switel is connected to one 
terminal of battery, or source of cur- 
rent, and the other terminal connected 
direct to remaining terminal of motor. 

Put arm of switch on point No. 1 
and lower one cf the top disks in jar 
No. 1 and make contact with wire 
above jars. The current then will flow 
through the motor. The speed for 
cach point can be determined by low- 
cring top disks in jars. ‘The top disk 
in jar No. 2 is lower down than in No. 
Vand so on for No, 3 and No.4, The 
connection between point No. 5 on 
switch, direct (o wite across jars, gives 
full current aud full speed. 


How to Make an Ammeter 


i 


Every amateur mechanic who per- 
forms electrical experiments will find 
use for an ammeter, and for the bene- 
fit of those who wish to construct such 
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an instrument the {0 
tion is given: The oper 


sive principle 


of this instrument is itso same as that 
of a_galvanometer, cx its 
working position is not confined to the 


magnetic meridian. This is accom- 
plished by making the needle revolve 
i instead of a horizontal 
djustment neces- 
that of leveling, which is ace 
d by turning the thumb- 
screw shown at A, Fig. 1, until the 
hand points to zero on the scale. 
irst make a support, 2, by 
1 piece of sheet brass to the 
shape indicated and tapping for the 
screws CC, These should have hol- 
low ends, as shown, for the purpose of 
receiving the pivoted axle which sup- 
ports the hand. The core, Fig. 3, is 
made of iros It is 1 in. long, % in, 
wide and Y% in, thick. At_a point a 
little above the center, ¢ ole as 
shown at TH, and Gawough this hole 
drive a piece of knitting-ieedle about 
¥Y in, long, or long enough to reach 
between the two screws shown in Fig. 
2. The ends of this small axle should 
be ground pointed and should turn 
easily in the cavities, as the sensitive- 
ness of the instrument depends oi 
the ease with which this axle turns. 
After assembling the core as shown 
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Complete Ammeter and Details 
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in Fig. 4, it should be filed a little at 
4 until it assumes the position 
The pointer or hand, Fig. 


33 purpose, although 
Il do. “Make the wire 
4¥% in, long and make a loop, D, % 
in, from the lower end. Solder to the 
short end a piece of brass, E, of such 
weight that it will exactly’ balance the 
weight of the hand. ‘This is slipped 
on the pivot, and the whole thing is 
again placed in position in the support. 
If the pointer is correctly. balanced it 
should take the position shown in Fig 
but if it is not exactly right a tule 
will bring it near enough so that 
it may be corrected by the adjusting- 
screw. 

Next make a brass frame as shown 
y be made of wood, 
s better, as the eddy 
currents set up in a conductor sur- 
rounding a magnet tend to stop oscil 
lation of the magnet. (The core is 
zed Waen a current flows 
through the instrument.) ‘The: brass 
frame is wound with magnet wire, the 
size depending on the number of am- 
peres to be measured. Mine is wound 
with (vo layers of No. 14 wire, 10 
turns to cach layer, and is about right 
for ordinary experimental purposes. 
The ends of the wire are fastened to 
the binding posts B and C, Fig. 1. 

A wooden box, D, is then made and 
provided with a glass front. A piece 
of paper is pasted on a piece « 
which is then fastened in the 
such a position that the hand or pointer 
will lie close to the paper scal 
‘The box is 544 in, high, 4 in, wide and 
1% in, tirements. 


ox in 


deep, 
After everyting is assembled put a 
drop of solder ov the loop at D, Fig. 5, 
to prevent it turning on the axle. 

‘To calibrate the instrument connect 
as shown in Fig. % where A is the 
homemade ammeter; B, a standard 
ammeter; C, a variable resistance, and 
D, a battery, consisting of three or 
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more cells connected in multiple. 
‘Throw in enough resistance to make 
the standard instrament read 1 ohm 
ane. then put a mark on the paper scale 
of the instrument to be calibrated. 
Continue in this way with 2 amperes, 

3 amperes, 4 amperes, ete., until the 
scale is full, ‘To make a’ voltmeter 
out of this instrument, wind with 
plenty of No, 26 magnet’ wire instead 

of No 

an__ instrument measuring both 
volts and amperes, use both windings 
and conneci to two pairs of bindi 
posts—Contributed by J. E. Dussauit, 
Montreal. 


14, or if it is desired to make 
for 
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How to Make a Water Rheostat 
A water rheostat may be made by 
fitting a brass tube with a cork, 
through which a piece of wire is passed, 
‘The brass tube may be 
an old bicycle hand 
pump, A (sce sketch), 
filled with water. Push- 
ing the wire, B, down 
into the water increases 
the surface in contact, 
and thus decreases the 
resistance. An appara~ 
tus of this kind is suit- 
able for regulating the 
urrent from an induc- 
tion coil, when the coil 
is not provided with a 
regulator, and by using 
a piece of pipe instead 
of the tube, it can be 
used to regulate the 
speed of a motor. 
When the pipe is 
used, a piece of brass or copper rod 
should be substituted for the wire, in 
order to inerease the surface. Adding 
salt to the water will decrease the re- 
sistance, and, when used with-a motor, 
will give a greater speed—Contributed 
by John Koehler, Ridgewood, N. J. 


‘Water Rheostat 
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THE BOY MECHANIC ~ 1913 
How to Make an Interrupter 


‘The Wenult interrupter is an in- 
strument much used on large coils and 
is far more efficient than the usual 


also be used 
ss on small coils as well as 
large. Although it is a costly instru 
ment to purchase, it can be made with 

ally no expense and the con- 
wetion i simple, 

First procure a wide-mouthed bottle 
about 4 in, high, provided with a rubber 
stopper. ‘This stopper should be 
pierced, making two holes about 4 in, 
in diameter. 

From a sheet of lead y'y in. in thick- 
ness cut a piece shaped like A, F 
Common tea lead folded several times 
will serve the purpose. When in the 
hotite this lead should be of such a 
that it wi 
as. show! 
plate, roll it up so it will pass throng 
the nicek of the bottle, then smvoth 
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out with a small stick until it fits 
against the side, leaving the small strip 
at the top projecting through the neck 
of the bottle. Bend this strip to one 


side and fit in the stopper, as shown in 
ic 


ing fixed the lead plate in posi- 
next get a piece of glass tube 
1 a bore of about 1/32 of an inch 
in diameter. A piece of au old ther- 
mometer tube will serve this purpose. 
Insert this tube in the hole in the 
stopper farthest from the lead plate. 
Get a piece of wire that will fit the 
tube and about 6 in, long, and fasten 
a small binding-post on one end and 

ke the other into the tube. ‘This 
Wire should fit the hole in the tube so it 
can be easily moved. In the hole near- 
est the lead plate insert a small glass 


D, Fig. 1. Maving 
interrupter, connect it with 
Jight cireuit as shown in 
Fig. 2. Silt the bottle with wal 
about the line as shown 
Adjust the wire in the small glass tube 
it projects about % in. Add 
uiphuric acid until the water level 
rises about qs in. ‘Turn on the current 
and press the button, B. If all ad- 
justments are correct, there will be a 
loud crackling noise from the interrup- 
ter, a violet ame will appear at. the 
end of the wire and a hot spark will 
ass between the secondary terminals, 
If the interrupter does not work at 
first, add more sulphuric acid through 
the funnel and press the wire down a 
lamp cord, passed through a hole in 
the bottom of the can and knotted in- 
side to prevent pulling out. 
ic of thin sheet-iron, such as is 
photographers for tintypes 
(Ferrotype), should be cut to the di- 
ameter of the can, taking care not to 
bend the iron. ‘The magnet should 
then be placed in the bottom of the 
can in an upright position and enough 
of a melted mixture of beeswax and 
resin poured in to hold it in position. 
While the wax is still in a plastic 
condition the magnet should be located 
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centrally and adjusted so that the end 
will be yy in. or less below the level 
Of the top of the copper ring. 

Alter the wax has hardened the disk 
is slipped in and fastened tightly by a 
Hing of solder when the instrument is 
ready for use. 
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How to Make a Hygrometer 


A homemade hygrometer, for deter- 
mining the degree of in the 
atmosphere, is shown in the accompa- 
nying sketch and consists of a board, 
A. with a nail at each end to hold the 
silk thread B.A second piece of silk 
thread, C, is tied to the center of B 

dc ith ani ings hand 
cket D. 
inter revaly 
tid wood, about 
ad-peneil, with’ api 
driven in each end. A piece of tin, I 
is cut V-shaped at cach end and bent 
up at the ends to form bear 
bins. 
to the wooden axle and is wrapped one 
or two turns around it, so that when 


for pointer supp 
‘The aste on whieh the 
consists of a pi 
the size of 


the thread is pulled the pointer will 
mov on the scale. It will be noticed 
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that the thread B is not perfectly 
ight, but bends toward D. For 
Feason a very small shrinkage of 
occurs when the atmosphere 
will cause an increased move- 
ment of C, which will be further in- 
creased in the movement of the pointer. 
An instrument of this kind is very in- 
teresting and costs nothing to make— 
Contributed by Reader, Denv 
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A Controller and Reverse for a 
Battery Motor 


Secure a cigar or starch box and use 
to make the base, B. Two wood-base 
switches, SS, are cut off a little past 
center and fastened to the base 
h a piece of wood between them. 
‘The upper switch, S, is connected to 
different equal points on a coil of wire, 
W, while the lower switch, S, is con- 
nected ¢; point to a battery, as 
shown. reverse switch, R, is 


Motor Reverse 


made from two brass or copper strips 
fastened at the top to the base with 
screws and join~l together by a picce 
of hard rubber or wood with a small 
handle attached. Connect wires A to 
the armature and wires F to the field 
of the motor. By this arrangement 
one, two or three and so on up until 
all the battery cells are used and dif- 
ferent points of resistance secured on 
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the coil of wire. ‘The reverse lever 

when moved from right to left, or left 
i nges the direction of the 

the motor from one way to 

ed by J. Fremont 

scher, Jr., West St. Paul, Minn, 
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How to Make a Galvanoscope 


A galvanoscope for detecting small 
currents of electricity can be made 
from a coil of wire, Aja glass tube, B, 
full of water; a core, C; and a base, D, 
with binding posts as shown, ‘The core 
C, which is made of iron and cork, is 
a trifle lighter than the water it dis- 
and will therefore norma 
in the top of the tube 
soon as a current of electricity passes 
through the coil, the core is drawn 
down out of sight. The current re- 
quired is very small, as the core is so 
nearly balanced that the least attrac~ 
tion will cause it to sink. 

- The glass tube may be a test tube, 
as shown in Fig. 2, or an empty devel- 
oper tube. If one has neither a test 
tube nor developer tube, an empty pill 
bottle may be used, ‘The washers at 
the ends of the coil can be made of 
fiber, hard rubber, or wood; or can be 
taken from an old magnet.’ ‘The base 
may be made of wood or any other 
insulating material and should have 
four short legs on the bettom. Make 
the coil of single-covered w 
No. 18 and 
posts as shown 

“The core is made by pu 
nail through a piece of cork, 
be made so that it will 
placed under water. Some filing may 
be necessary to get the weight just 
right, but it should be remembered that 
the buoyancy of the core can be ad- 
justed after the parts are assembled, by 
pressing the cork in the bottom of the 
test tube, ‘This causes compressi 
in the water so that some is forced into 
the upper cork, 1 its displace- 
ment and causing it to sink. The lower 


ft should 


e slowly when 
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cork is then slowly withdrawn, by 
twisting, until the core slowly tises, 


Calvanescope 
The instrument will then be adjusted 
ready for use. 

Connect the binding posts to 
cell of battery—any kind will 
slight current will answer, 


asingle 
do, as a 
On com- 


Interior View 


pleting the circuit the core will de- 
scend; or put in a switch or push 
button on one of the battery wires. If 
the button be concealed where the op- 
erator can reach it, the core will obey 
his command to rise or fall, according 
to his control of the current. This is 
a mysterious looking instrument, the 
core being moved without visible con- 
nection to any other part. 
THE BOY MECHANIC ~ 1913, 
How to Make a Telegraph Key and 
Sounder 


‘The sounder, Fig. 1, is made from an 
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old electric-bell magnet, D, fastened to 

a wooden base. The lever, A, can be 

imade of brass and the armature, C, is 

made of iron. ‘The pivot, E, is’ made 

from a wire nail and is soldered to A. 

1t should he filed to a point at each end 
s to move freely in the bearings, B, 
which are pieces of hard wood. 

‘The spring, H, is fastened at cach 
end by pins, bent as shown, and should 
not be too strong or the magnet will be 
unable to move the armature. The 


stop, K, is a wire nail driven deep 
enough in the base to leave about ¥ 
in, between the armature and the mag- 
net. ‘The binding posts, F, may be 
taken from old dry batteries and are 
connected to the two wires from the 
magnet by wires run in grooves cut 
in_the hase, 
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The base of the key, Fig. 2, is also 
made of wood and has two ‘wooden 
bearings, E, which are made to receive 
a pivot, similar to the one used in the 
sounder. The lever of the key is made 
of brass and has a hardwood knob, A, 
fastened near the end. A switch, D, 
connects with the pivct at F and can 
be either made from sheet brass, or 
taken from a small one-point switch, 
The binding posts are like those of 
the sounder, and are connected to the 
contacts, K, by wires run in grooves 
cut in the wood 
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Easily Made Wireless Coherer 


A good wireless coherer may be made 
with very little expense, the only ma- 
terials necessary being a glass tube, 
two magnetized needle and a 
on and s lings. Push 
a piece of wire through one cork and 
place in the bottom of the tube, as 
shown in the sketch. 

Pour in the filings and insert the top 
cork with the needle pushed through 


To Antennae 


Receiver 


1) 


Delatt of Conerer 


from aboye. The point of the needle 
should barely touch the filings and by 
igittly agitating the tube the iron 
filings will separate from the silver and 
cling to the magnetized needle, as 
shown. 
In operation, the device must stand 
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on end and should be connected in the 

ireuit as shown in the sketch. When 
waves strike ihe needle, 
the conductivity of the filings is estab- 
lished and a click is heard in the re- 
Contributed by Carl Form- 
arfield, Il, 
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Electric Door-Opener 
A very convenient and efficient de- 


viee for ig any door fitted with 
a spring fock is shown in the accom- 


panying sketches. A fairly stiff spring, 
A. is connected by a flexible wire cord 
to the knob B. The cord is also fas- 
tened to C, which is pivoted at 
D and d by a magnetic trig- 
ger, E, made from the armature and 
magnet of an old electric bell. 

When the circuit is completed by 
means of a secret contact device out- 
side the door, the magnet, F, pulls 
down the armature, which releases the 
trigger and allows the spring to open 
the lock. If there are metal numbers 
on ie outside of the door they may be 
vott for the secret contact, if desired, 


Apparatus Placed on Inside of Door 


but if there are no numbers on the 
door, a small contact-board may be 
constructed by driving about 12 brass- 
headed tacks into a thin piece of wood 
and making connections at the back as 
shown in the wiring diagram. 

In this particular diagram the tacks 
numbered Land 7 are used for unto 
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ing the door, 
nected 
licateil, for the purpose of gi 

m should anybody try to experi- 
ment with the ‘secret contacts. By 
means of a pocket knife or other metal 
article the operator can let himself in 

any time by connecting the tacks 
numbered and 7, while a person not 
knowing the combination would be 
liable to sound the alarm, Of course, 
the builder of this device may choose 

a combination of his own and may thus 
prevent anybody clse from entering 
the door, even those who read this 
description—-Contributed by Perry A. 
Borden, Gachville, N. B, 


ng con- 
cuit as 
ng an 


Wiring Dingraun 
THE BOY MECHANIC - 1913 
One-Wire Telegraph Line 


‘The accompanying w 
shows a tele 
no switches 
open 


ring diagram 
ph system that requires 
nd may be operated with 
reutit batteries on a one-wire 


Diagram of One-Wire Line 


line with ground connections at each 

nd. Any telegraph set in which the 
key makes double contact can be con- 
nected up in this way—Contributed 
by R. A. Brown, Fairport, N. ¥. 
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Homemade Grenet Battery 

Procure an ordinary carbon-zinc, sal- 
ammoniac battery and yemove the zinc 
rod. If the battery has heen used be- 
fore, it is better to soak the carbon 
cylinder for a few hours to remove any 
remaining crystals of sal ammoniac 
from its pores. 

‘The truncated, conical zine required 
is known as a fuller’s zinc and can be 
Dought at any electrical supply dealer's 
it may be cast in a sand mold 
‘om scrap zine or the worn-out zine 
rods from sal-ammoniac batter It 
should be cast on the end of a piece of 
No, 14 copper wire. Amalgamation is 
not necessary for the zine one buys, 
but if one casts his own zine, it is nec- 
essary to amalgamate it or coat it with 
mercury. This may be done as follows 

Dip 2 piece of rag in a diluted so- 
lution of sulphuric acid (water 16 parts, 
acid 1 part); rub the zine well, at 
the same time allowizg a few drops of 
mercury to fall on a spot attacked by 
theacid. ‘The mercury will adhere, and 
if the rubbing is continued so to 
spread the mercury, it will cover th 
entire surface of the zinc, giving it a 
bright, silvery appearance. 

Next proctire what is known as a 
wire connector. This is a piece of cop- 
per tube about 1% in, long having two 
thumb screws, one on each end on 
opposite sides (Fig. 2). The upper 
screw is to connect the battery wire, 
the lower one to raise and lower the 
zine. ‘The battery is now complete, 
and the solution (Fig. 1) must be pre= 
pared. Proceed as follow: 

In 32 oz. of water dissolve 4 oz. 
potassitim Lichromate. When the bi- 
chromate has all dissolved, add slowly, 
stirring constantly, 4 22, suiphurie 
acid. Do not add ‘the acid too quickly 
or the heat generated may break the 
vessel containing the solution. Then 
pour the solution into the battery jar, 
until it is within 3 in. of the top. 
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Thread the wire holding the zine 
through the porcelain insulator of the 
carbon cylinder and also through the 
wire connector, Pull the zinc up as fat 
as it will go and tighten the lower 
thumb screw so that it holds the wire 
secure. Place the carbon in the jar. 
If the solution touches the zinc, some 
of it should be poured out. To de- 
termine whether or not the zinc is 
touched by the solution, take out the 
carbon and lower the zine. If it is wet, 
there is too much liquid in the jar. The 
battery is now ready for use. 

To cause a flow of electricity, lower 
the zine until it almost touches the bot 
tom of the jar and connect an electric 


Homemade Battery 
bell or other electrical apparatus by 
means of wires to the two binding 
Posts. 

‘This battery when first set up gives 
a current of about two volts. It is use- 
ful for running induction coils, or small 
electric motors. When through using 
the battery, raise the zinc and tighten 
the lower thumb screw. ‘This prevents 
the zinc wasting away when no cur- 
rent is being used.—Contributed by H. 
C. Meyer, Philadelphia. 
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THE BOY MECHANIC — 1913 
A Battery Rheostat 


In a board 7 in. long and 5 in. wide 
hore holes about 14 in 


from the bot- 
tom, and cut 
notches in top 
cml to corre- 
spond with 
the holes. 
From a piece 
of brass a 
switch, C, is 
cut with a 
knob soldered 
on at the end. 
Nails for 
stops are 
placed at DD. 
faced in board 


it A and b. 
irom wire attach one end to the bottom 
of post A and run through first hole 
and over in first notch to back of board 
and then through s*cond hole and over 
second notch and so on until is 
reached, where the other end of wire is 
fastevied. Connect switch to post B. 
—Contributed by Edmund Kuhn, Jr, 
ist Orange, N. J. 
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How te Make an sffficient 
Wirelsss Telegraph 

By GEORGE W. RICHARDSON 

‘A simple but very efficient wireless 
telegraph may be constructed at 
cost from the following description 
‘The sending apparatus consists of 
nothing but an induction coil with a 
graph key inserted in the prima 
uit, i. e, the battery circuit. T 
apparatus may be pure : 
supply house. price of 
the coil depends upon its size, and upon 
the size depends the distance signals 
an be transmitted. If, however, one 
wishes to construct his own coil Le ca: 
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make and use, with slight changes, the 
jump-spark coil described elsewhere in 
this book. This coil, being a 1-in. coil, 
will transmit nicely wp to a distance of 
one mile; whi i #1 made on 
the same plan 20 miles ov 
even more under favorable conditions. 

Change the coil described, as fol- 
lows: Insert an ordinary telegraph 
key in the battery circuit, and attach 
two small pieces of wire with a brass 
ball on cach, by inserting them in the 
binding-posts of the coil as shown at 
BB’. Of these two terminal wires 
one is grounded to earth, while the 
other wire is sent aloft and, is called 
the aerial line. ‘This constitutes all 
there is to the sending apparatus. 

Now for the receiving apparatus, In 
the earlier receiving instruments a co- 
herer was used, consisting of a glass 
tube about Y-in, diameter, in which 
were two silver pistons separated by 
nickel and silver filings, in a partial 
vacuum. ‘This receiver was difficult of 
adjustment and slow in transmission, 
An instrument much less complicated 
and inexpensive and which will work 
well can be made thus: 

Take a 5-cp. incandescent lamp and 
break off the tip at the dotted line, as 
shown in Fig. 5. This can be done by 
giving the glass tip or point a quick 
blow with a file or other thin edged 
piece of metal. Then with a blow-torch 
heat the broken edges until red hot and. 

es in as seen in Fig. 6, Re- 
move the carbun filament in the lamp 
and bend the two small platinum wires 
so they will point at each other as in 
Fig. 6, W W. Screw the lamp into an 
ordinary wall socket which will serve 
as a base as in Vig. 7. Make a solution 
of L part sulphuric acid to 4 parts of 

cr, and fill the lamp about two- 
ds full (Fig. 7), ‘This will make an 
excellent receiver, "It will be necessary 
to adjust the platinum points, W W, to 
suit the distance the message is to be 
worked. For a mile or less the points 
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should be about 7; in. apart, and closer wire to the top and out to the end of a 
for longer distances. gaff or arm. 

‘The tuning coil is sin.ply a variable ‘To the end of the acrial wire fasten 
choking coil, made of No, 14 insulated a bunch of endless loops made of about 
copper wire wound on an iron core, as No. 14 magnet wire (bare or insulated), 
shown in Fig. % After winding, care- attaching both ends to the leading or 
fully scrape the insulation from one aerial wire. ‘The aerial wire should not 


side of vi coil, ina straight Tine from 
top to bottom, the full length of the 
coil, uncovering just enough to allow a 
good contact for the sliding piece. ‘The 
tuning is done by sliding’ the contact 
piece, which is’ made 
of light copper wire, 
along the convolu- 
tions of the tuning 
coil until. you can 
hear the signals. The 
signals are heard in 
“a telephone receiver, 
which is shown con- 
nected in shunt across the bindi 
posts of the lamp holder with o 
two cells of dry battery in circuit, 
Fig. 7. 
‘The acrial line, No. 6 stranded, is run 
from hinding-post B through the chok- 
ing or tuning coil, and for best results 
should dup 0 tt. in the air. To 
work a 20-mile distance the line should 
be 100 or 150 ft. above the ground. A 
good way is to erect a wooden pole on 
a house or barn and carry the aerial 
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come nearer than 1 ft. at any point to 
auy metal which is grounded, 

Run a wire from the other binding- 
post, A, to the ground and be sure to 
make a good ground connection, 

‘or simple experimental work on 
distances of 100 ft. only, an ordinary 
automobile spark coil can be used in 
place of the more elaborate coil, Figs, 
1to4. 

‘The above-mentioned instruments 
have no patents on them, and any one 
is at liberty to build and use them. The 
writer docs not claim to be the origi- 
nator, but simply illustrates the above 
to show that, after all, wireless is very 
simple when it is once understood. The 
fundamental principles are that induc- 
tion travels at right angles, 90°, to the 
direction of the current. For an illus- 
tration, if a person standing on a bridge 
shou! drop 2 pebble into the water be- 
low, after contact he would note circles 
radiating out over the surface of the 
water. These circles, being at right 

igles, 90°, to the direction of the force 
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that caused the circles, are analogous 
to the flow of induction, and hence the 
aerial line, being vertical, transmits 
signals horizontally over the earth’s 
surface, 
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To Use Old Battery Zincs 


When the lower half of a battery 
ine becomes eaten away the remaining 
rt can be used again by suspending 
it froma wire as shown in the cut. Be 
sure and have a good connection at the 
zine bindins: post and cover that with 
melied parallin, ‘This prevents corro- 
sion, which would otherwise occur 
from the action of the sal ammoniae or 
other chemical. ‘The wire may be held 
at the top by twisting it around a piece 


Showing Zine Seopended 

of wood or by driving 

the hole in the porcelai 

Contributed by Louis 
Newark, N. J. 
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Callers’ Approach Alarm 


peg through 
insulator.— 
Lauderbach, 


This alarm rings so that callers ap- 
proachin ve seen before 
they rin, the beil and ove can exercise 
his pleasure about admitting them, 

If one has a wooden walk, the alarm 
is easy to fix up. Take up about 5 ft. 
of the walk and nail it together so as 
to make a trapdoor that will work 
easily. Place a small spring under one 
end to hold it up about 4 in. (A, Fig. 
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Nail a strip of tin along the under 
side of the trap near the spring and 


fasten another strip on the baseboard, 
so that they will not touch, save when 
a weight is on the trap. Connect up an 
electric bell, putting the batteries and 
bell anywhere desired, and using rub- 


‘Alarm Rings When Caller Approaches 


ber-covered wire outside the house, and 
the alarm is complete. 

a persca approaching the 
+; on the trap, the bell will 
the house can sce 
= before the door bell rings — 
Coutributec by B.S. Jackson, Minne- 

lis, Minn, 
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Easy Method of Electroplating 


least spot of grease or dirt will prevent 
the deposit from adhering. ‘Then polish 


the articles and rub them over with 
a cloth and fine pumice powder, to 
roughen the surface slightly. Finally, 
to remove all traces of grease, dip the 

ticles to be plated in a boiling potash 
solution made by dissolving 4 oz. 
American ash in 1% pt. of water. Do 
not touch the work with the hands 

ain. To avoid touching it, hang the 
articles on the wires, by which they 
are to be suspended in the plating bath, 
before dipping them in the potash so- 
lution; then hold them by the wires 
under running water for ten minutes 
to completely remove every trace of 
the potash, 

For plating with copper prepare the 
following eclution: 4 0z. copper sul- 
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phate dissolved in 12 oz. water; add 
strong ammonia solution until no more 
green crystals are precipitated. ‘Then 
add more ammonia and stir until the 
xreen crystals are re-dissolved giving 
Add slowly 
tong solution of potassium cyanide 
until the blue color disappears, leaving 
a clear solution ; add potassium cyanide 
wain, about one-fourth as much in 
bulk as used in the decolorizing 
process. ‘Then make the solution up 
to 2 qt. with water. With an electric 
pressure of 3.5 to 4 velts, this will give 
an even deposit of copper on the arti- 
cle being plated. 

A soliition for silverplating may be 
prepared as follows: Dissolve % oz. of 
conimercial silver nitrate i 2 
water, and slowly add a strong solution 
of potassives cyanide until no more 
white precipitate is thrown down. Then 
pour the liquid off aud wash the pre- 
cipitate carefully. This is best done by 
filling the bottle with water, shaking, 
allowing precipitate to settle and th 
pouring’ off the waier. Repeat six 
times." Having finished washing the 
precipitate, slowly add to it a solution 
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of potassium cyanide until all the pre- 

pitate is dissolved. ‘Then add an ex- 
cess of potassium eyanide—about as 
much as was used in dissolving the pre- 
cipitate—and make the solution up to 
1 qt. with water. ‘This solution, with 
an electric pressure of 2 to 4 volts, will 
sive a good white coat of silver in 
twenty minutes to half-an-hour; use 
2 volts for large articles, and 4 volts 
for very small ones. If more solution 
is required, it is only necessary to 
double all given quantities. 

Before silverplating, such metals as 
iron, lead, pewter, zine, must be coated 
with copper in the alkaline copper bath 
described, and then treated as copper. 
On brass, copper, German silver, nickel 
and such metals, silver can be plated 
direct. ‘The deposit of silver will be 
dull and must be polished, ‘The best 
method is lo use a revolving scratch 
brush if one does not possess a bulling 

ine, a hand scratch brush is good. 
ck. light strokes. Polish the 
ally with ordinary plate 


articles i 
powder. 
“The sketch shows how to suspend the 
articles in the plating-bath, If accumu 
lators are used, which is advised, be 


sure to connect the positive (or red) 


terminal to the piece of silver 
ing in the bath, and the negative (or 
black) terminal to the article to be 
plated. Where Bunsen cells are used, 
the carbon terminal takes the place of 
the positive terminal of the accumu- 
lator—Model Engineer, 
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An Ingenious Electric Lock for a 

Sliding Door 
aratus shown in Fig, 1 not 

but opens the door, also, 
ug the key in the key- 


igging it to a sliding door, the 
materials required are: Three flat’ pul- 
leys, an old electric bell or buzzer, 
about 25 ft. of clothesline rope and 
some 18 wire. The wooden catch, 
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Electric Lock for Sliding Door 


A (Tig. 1), must be about 1 in. thick 
and 8 in, long; B should be of the same 
wood, 10 in, Ioug, with the pivot 2 
from the iower end, ‘The wooden block 
C, which is held by catch B, can be 
made of a 2-in. piece of broomstick. 
Drill a hole through the center of this 
block for the rope to pass through, and 
fasten it to the rope with a little tire 
tape. 

When_all this is set up, as shown in 
Fig. 1, make a key and keyhole. A ¥%4- 

. bolt or a large nail sharpened to a 
point, as at F, Fig. & will serve for the 

To provide the keyho 

piece of wood, I, 1 in. titi 
square, and bore a hole to fit the key 
in the center. M, 
ig. 3) of thin wood with 
hole in ‘its center. On one 
side of this block tack a piece of tin 
(K, Fig. 3) directly over the hole. 
Screw the two blocks together, being 

reful te bring (he holes opposite each 
other. Lhen, when the pout of the key 
touches the tin, and the larger part 
(F, Fig, 3) strikes the bent wire L, a 
circuit is completed ; the buzzer knocks 
catch A (Fig. 1), which rises at the 
opposite end and allows catch B to fly 
forward and release the piece of broom- 
stick C. The weight D then falls and 
jerks up the hook-lock M, which un- 
locks the door, and the heavier weight 
N immediately opens it. 

‘Thus, witha switch as in Fig. 3, the 
door can only be opened by the person 

no has the key, for the cireuit cannot 
be closed with an ocdinary nail or wire. 


3, Fig. 2, shows catch B, Fig. 1, en- 
larged; O, Fig. 2, is the cut through 
wi ich the rope runs; H, Fig. 1, is an 
clastic that snaps the catch back into 
place, and at G the wires run outside 
to the keyhole. 

This arrangement is very convenient 
when one is carrying something in one 
hand and can only use the other. Clos- 
ing the door winds up the apparatus 
again—Contributed by E. H. Klip- 
stein, 116 Prospect St, East Orange, 
New Jersey. 
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Reversing-Switch for Electrical 

periments 


A homemade reversing-rw itch, suit- 
able for use by students of electrical 
and engineering courses in performing 
experiments, is shown in the diagram. 

Referring to Fig. 1, A represents a 
pine board 4 in, by 4 in, and a is a cir- 
cular piece of wood about % in, square, 
with three brass strips, bt, b?, b8, held 
do:ya on it by two terminals, or bind- 
ing posts, c', c?, and a common screw, 
d. Post c! is connected to d by means 
of an insulated wire, making them 
carry the same kind of current (+ in 
the sketch). 

About the center piece H moves a 
isk, held down by another disk F (Fig. 
2), which is {xstened through the cen- 
ter piece te the wooden base, A, by 
means of two wood screws. On the 
disk G are two brass strips, e' and ¢?, 
so erringed that, when handtle K is 
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Suitable for Stu 


turned to one side, their one end just 
slips under the strips b', b, or b?, b’, 
respectively, making contact with 
them, as TLGNHUIRUT eR aE HAN 
their other ends slide in two half- 
circular brass plates f, , held down 
on disk i° by two ol! cr terminals, 
3, ct, making contact with them as 
shown at y, Fig. 2. 
he action of the switch is shown in 
ig. 1. Connect terminal ct to the car- 
bon of a battery, and c? to the 
‘Then, if you turn handle K to the ri 
so that the strips e' and ¢® touch bt 
and b%, respectively, terminal ¢? will 
show -}, and ct — electricity; vice 
versa, if you turn the handle to the 
left so that ef and ¢ touch b? and 
¢? will show 


very neat appe: 


ei 


How to Receive Wireless Telegraph 
Messages with a Telephone 


Any telephone having carbon in the 
tansmitter (all ordinary telephones 
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have carbon transmitters) can be used 
te receive wireless messages by simply 
making a few changes in the connec- 
tions and providing a suitable antenna. 
Connect the transmitter and receiver 
in series with three dry cells and run 
one wire from the transmitter to the 
antenna. Connect the other transmit- 
ter wire to a water or gas pipe in order 
to ground it, and then hold the re- 
iver to your ear. Any wireless tele~ 

ph message within a radius of one 
mile will cause the transmitter to act 
asa coherer, thus making the message 
audible in the receiver. 

By using an ordinary telephone 
transmitter and receiver and a ¥4-in. 
jump spark coil, a complete wireless 
tel-graph station inay be made, which 
will send or receive messages for a 
‘adius of one mile. The accompanying 
iring “agram shows how to make the 
conucctions. By putting in an extra 
switch three of the sending tories: 
may be switched in when receiving, 


Wiring Diagram for Wireless ‘Telegraph 


thus obviating the necessity of an ext 
set of batteries —Contributed by A. 
Joerin. 
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Connecting Up Batteries to Give Any 
Voltage 

Referring to the illustration: A is 
a five-point switch (may be home- 
made); B is a one-point switch, and C 
and C! are binding posts. When 
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switch B is closed and A is on N: 


oA ET 


you have the current of one battery; 
when A is on No. 2 you receive the 
current from two batteries; when on 
No. 3, from three, batteries; when 
on Now, from four batter Hwhen 
on No.5, trom live batteries. More 
batteries may be connected to each 
point of switch B, 

Lhave been using the same method 
for my water rheostat (homemade). 
1 the jars of water where the bat- 
teries are and the current coming in at 
a and b—Contributed by Eugene F. 
‘Lute, Jr, Newark, Ohio. 


THE BOY MECHANIC - 1913) 
Relay Made from Electric Bell 


. It is not necessary to remove the ad- 
justing-screw when changing an clec- 


6 < io) tric bell into a relay. 
a AP 7s 
Cate n. f 


Simply twist it around 
as at A and bend the 


circuit-breaking con- 
| tact back as shown. 
It-may be necessary 

| to remove the head of 


the screw, A, to pre- 
vent short-circuiting 
with the armature— 


= a) 


197 


GRANDDAD'S ELCTRICITY BOOK 


Handy Electric Alarm 


An electric alarm which one may 
turn off from the bed without arising 
combined with a light which may be 
turned on and off from a lying position, 
50 one can sce the time, is the device of 
H. E. Redmond, of Burlington, Wis. 
‘The alarm clock rests an a shelf, A, 


iandy Blectrio 


ece of metal, Ti, fastened 
n that the metal rod C, 
aria winder, will com 
plete the circuit and ring the'bell. ‘The 
two-point switch D is closed normally 
aL E, but may be closed at I any time 
desired, thus turning on the small in- 
candescent light G, which illuminates 
the face of the clock. Wien the alarm 
goes off, the bell will continue to ring 
until the switch is epened. 
THE BOY MECHANIC - 1919 
To Keep Dogs and Cats Away from 
the Garbage-Can 


Last summer I was annoyed a great 
deal by dogs upsetting our garbage- 
can on the lawn, but finally executed 
a plan that rid the yard of them in one 
afternoon, 

I first secured a magneto out of an 
old telephone, then drove a spike in a 
damp place under the porch, aitached 
a wire to the spike and ran the wire to 
one of the poles of the magneto. ‘Then 
I set the garbage-can on some blocks 
of wood, being careful not to have it 
touch the ground at any point. I next 
ran a wire from the other pole of he 
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ee 


a we 


magneto to the can, wrapping the wire 
around the can several times. Then L 
sat down on the porch to wait. 
Jt was not long before a big grey- 
hound came along, putting his fore- 
paws on the top of the can to upset it. 
At the same instant I gave the mag- 
nelo a quick turn, which sent the dog 
away a very surprised animal. This 
epeated several times dur‘ng the 
ith other dogs, and with 
ame result—Contributed by Gor- 

don ‘I, Lane, Crafton, Pa, 

THE BOY MECHANIC - 1913 
Battery Switch 


cases where batteries are used in 

it is desirable to change the 
strength and direction 
of the current fre- 
quently, the following 
device will be found 
miost convenient. In 
my own case I used 
four batteries, but 
any reasonable num- 
ber may he used, Re- 
to the figure, 
he seen that 
the switch 
d the left the 
current can be reduced from four bat- 
teries to. none, and then by moving 
the switch B toward the right the cur 
rent can be turned on in the opposite 
direction to the desired strength. In 
the various positions of these t 
switches the current from each ss 
vidual cell, or from any adjacent pair 


of cells, may.be used in either direc- 
tion.~\/ontributed by Harold © Mor- 
ton, Minneapolis. 


198 


GRANDDAD'S ELCTRICITY BOOK 


Return-Call Bell With One Wire 
‘To use only one wire for a return- 
call bell connect up as shown in the 
diagram, using a closed circuit or grav- 
ity battery, B. The current is flowing 
through both bells all the time, the 
same as the coils of a telegraph 
sounder, but is not strong enough to 
ring both connected in series, Pressing 


‘Wiring Diagram, 


circuit of that bell and rings the one at 
the other end of the line—Contributed 
by Gordon T. Lane, Crafton, Pa, 
THE BOY MECHANIC ~ 1913 

Circuit Breaker for Induction Coils 

ateurs building induction coils 
erally bothered by the vibrator 
ts blackening, thus giving a high 
resistance contact, whenever there is 
any connection made at all. This 
trouble may be done away with by de- 
parting from the old single-contact vi- 
brator and using one with self-cleaning 
ts as shown. An old bell mag- 
rewound full of No. 26 double 
rcovered wire and is mounted 


Tnterrupter for 3atection Call 


one end of a piece of thin sheet 
1 in. by 5 in, as per sketch. To 
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the other end of the strip of iron is sol- 
dered a piece of brass 1/64 in. by Y4 in. 
by 2io., on each end of which has been 
soldered a patch of platinum foil 14 in. 
square. 

‘The whole is connected 
mounted on a baseboard as pei 
the contact posts veing of yp in. by 
in, brass, bent into shape and provided 
with platinum tipped thumb serews. 
The advantage of this style of an in- 
terrupter is that at each stroke there is 
a wiping effect at the heavy current 
contact which automatically cleans off 
any carbon deposi 

In the wirins diagram, A i 
cuit breaker; 1), the 
C, the battery.—Contvil 
Ward, Wilkinsburg, F 

THE BOY MECHANIC ~ 1913 
How to Make an Electroscope 

An clectroscope for detecting electri- 
fied bodies may be made out of a piece 
of note paper, a cork and a needle, 
Push the needie into the cork, and cut 
the paper in the shape of a small ar- 
row. Balance the arrow on the needle 


and 
etch, 


up 


the cir 
rn 
ted by A. G. 


as shown in the sketch, and the instru- 
ment wil! then be complete. Ifa piece 
of paper is then heated over a lamp or 
stove and rubbed with a piece of cloth 
or a simall broom, the arrow will turn 
when the paper is brought near it 
Contributed by Wm. W. Grant, Hali- 
fax, N. S., Canada. 
THE BOY MECHANIC — 1913 
A Short-Distance Wireless Telegraph 


‘The accompanying diagrams show a 
wireless-telegraph system that I have 
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used successfully for signaling a dis- 
tance of 3,000 ft. The transmitter con- 
ists of an insuction coil, about the 
size used for automobiles, a key or 
push-button for completing the circuit, 
and five dry batteries. The small sin- 
gle-point switch is left open as shown 
when sending a message, but when 
receiving it should be closed in order 
that the clectric waves from the’ an- 
tenna may pass through the coherer. 
The coherer in this case is simply two 
clectric-light carbons sharpened’ to a 
wedge at one end with a needle con- 


necting the two, as shown, An ordi- 
nary telephone receiver is connected 
in series with the coherer, as shown. 
‘To receive messages hold the receiver 
to the ear and close the switch, and an 
swer by oponing the switch and operat- 
ing the key—Contributed by Coulson 
Glick, Indianapolis. 


THE BOY MECHANIC — 1919 
Miniature Electric Lighting 


Producing electric light by means of 
mall bulbs that give irom one-half to 
candle power, and a suitable source 
of power, is something that will inter- 
{ the average American boy. 
These circular bulbs range from 14, 
to 2 ia. in diameter, and cost 27 cents 
each complete with base. They are 
commonly known. as miniature battery 
bulbs, since a battery is the most popu- 
lar source of power. The ¥4-cp. bulbs 
are usually 24% volts and ta “ 
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Fret 


ampere of current. It requires about 
three medium dry cells 10 operate it. 
However, there is now upon the 
market a battery consisting of 3 small 
dry cells connected in series, put up 
ina neat case with 2 binding posts, 
which sells for 26 cents. ‘This is more 
economical than dry cells, as it gives 
about £ volts and 3 a s. It will 
run as lave a lamp as 34% volts, 1 cp., 
for some time very satisfactorily. More 
than one lamp can be run by connect- 
ing the bulbs in parallel, as indicated 
+ Which shows the special b: 
13 dry cells in the case, and 
the 2 binding posts for connection with 


the bulbs. In this case it is also 
visable to connect sever 
parallel also, so as lo incr 
rent, but maintain the voltage constant. 
‘Thus, the individual cells are in mul 
ple series, i. €., multiples of series of 
three. By keeping in mind the ampere 
output of the battery and rating of the 
lamp, one can regulate the batteries as 
required. It must be remembered, in 
this connection, that any battery which 
is drawn upon for half of its output will 
last approximately three times as long, 
as if drawn upon for its total output, 
‘Thus, in any system of lamps, it is 
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economical to provide twice as many 
batteries as necessary. This also sup- 
plies a means of still maintaining the 
candle power when the batteries are 
partially exhausted, by connecting 
them in series. However, this must be 
done with very great caution, as the 
lights will be burnt out if the voltage 
is too high. 

Persons living in the city will find an 
ical means of lighting lamps by 
 crhausted batteries from any 
varage, where tzey are glad to have 
them taken away. A certain number 
of these, after a rest, can be connected 
up in series, and will give the proper 
voltage. 

In conclusion, for battery power: 
Connecting batteries in series increases 
the voltage, and slightly cuts down the 
current or amperage, which is the same 
‘as that of one battery; while connect- 


ing batteries in parallel increases the 
amperage, but holds the voltage the 


same as that of one cell. Thus, if the 
voltage and amperage of any cell be 
known, by the proper combination of 
these, we can secure the required volt 
age and amperage to light any minia- 
ture lamp. And it might be said that 
dry cells are the best for this purpose, 
especially those of low internal resist 
ane. 

For those haviag a good water sup- 
ply there is a more economical means 
‘of maintenance, although the first cost 
is greater. Tig. 2 shows the scheme. 
A small dynamo driven by a water 
niotor attached to a faucet, generates 
the power for the lights. The cost of 
the smallest outfit of the kind is about 
$3 for the water motor and $4 for the 
dynamo. ‘This dynamo kes 21 output 
of 12 watts, and will produce from 18 
to 25 ep., according to the water pres 
stre obtainable. It is advisable to 
stall the outfit in the basement, 
where the water pressure is the great- 
est, and then lead No. 18 B & S. double- 
insulated wire wherever necded. ‘The 
dynamo can also be used as a motor, 
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wound for any voltage up to 


ten. ‘The winding should correspond 
to the voltage of the lamps which ye 
desire to run, However, if wound fi 


6 volts, one could run pare! 
two 3-volt, 1-cp 

13,11 3 
fot 10'veltsit sroutd give 1% ampe 
and run four G-cp. 
he seen that any candle power lamp 
can he operated by putting the proper 
nwuber of lights’ in each’ series, and 
running the series in parallel, So, to 
secure light by this method, we simply 
turn on the water, and the water con- 
sumption is not so great as might be 
imagined, 


ty who has electric light 
in his house there is still an easier solu- 
tion for the problem of power. If the 
fighting ei es 110 volts he 
volt lamps in 


t about th 
imp, or 1%) cents per hou 
Simply connect. the mini 
to an Edison plug, and 
nearest lamp socket. Any number of 
different candle power lamps can be 
used providing each lamp takes the 
sume amount of current, and the sum 
of their voltages equals the voltage of 
the circuit used. This arrangement of 
small Tights is used to produce a widel 
distributed, 
room, 


fur Cl 


mas 
£ power the two :ast are the 
of these 
two has in its favor the small initial 
cost. These e by io means 


playthings or experiments, but are as 
se 


‘able and practical as the larger 


201 


GRANDDAD'S ELCTRICITY BOOK 
THE ROY MECHANIC - 1913, 


Reversing a Small Motor 


All that is necessary for reversing the 
= « yole-changing switch, Con- 
nect the two middle posts of the switch 
with each other and the two outside 
posts with cach other, ‘Then connect 
one of the outside posts of the switch 
fo one brush of the motor and one 
dle post to the other 
Connect one bar of t 
end of the field coil and the other bar 
to one pole of the battery, and connect 
the other pole of the battery to the 
“To reverse the motor, 


Reverse fer a Snail Motor 


Referring to the illustration, the 
lette dicate as follows: IF, field of 
motor; 1B, brushes of motor; AA, 
bars of pole-changing switch; DD, cen- 
ter points of switch; CC, outside points 
of switch—Contributed by Leonard E, 
Parker, Vlymouth, Lud. 

THE BOY MECHANIC - 1913 
‘To Drive Away Dogs 

‘The dogs m my neighborhood used 
to come around’ picking up scraps. 
After I connected up my induction coil, 
as shown in the sketch, we were not 
bothered with the: A indicates the 
sunt switch; and C, a bait of 
al, or_a_tempting bone. 
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THE BOY MECHANIC ~ 1953 
An Automatic Locke 


‘The illustration shows an automatic 
jock operated by electricity, one cell 
being sufficient.” When the circuit is 
broken a weight. A. atiached te the end 
of the armature !. tends t push the 
other end of the armature into the 
screw eye or hook C, which is in the 
door, thus locking the door. 

To unlock the door, merely push the 
button E. The magnet then draws the 
armature out of the screw eye and the 
door unlocked. The dotted line at 
D shows the position of the armature 
when the circuit is complete and the 
door unlocked. ‘The weight must be 
ia proportion to the strength of the 
magnet, Lit is not, the door will not 


Automatic Electric Lock for Doors 


locked. ‘The but- 
the key to 
Claude B. 
‘on, Minn, 
THE BOY MECHANIC — 1913 
Simple Current Reverser 

On a block of hardwood draw a 
¢ (Big. 1) and drill a hole in cach 
corner of the square, Fill these holes 
with mereury and connect them to four 
binding posts (Fig. 1) 

On another block of wood fasten two 
wit shown in Vig. 2, so that their 
ends can be placed in the holes in the 


lock, or would remaii 
ton can be hidden, as it 
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first block. 


len connect wp witit tire 


motor and battery as in Fig. 3, When 
the block is placed on with the big 
arrow A pointing in the direction ine 
dicated in Fig. 3, the current flows with 
the small arrows. ‘To reverse turn 
through an angle of 90 degrees (Fig. 
4). — Contributed by F. Crawford 
Curry, Brockville, Ontario, Canada. 


THE BOY MECHANIC ~ 1913 


How to Transmit Phonograph Music 
to a Distance 


An interesting experiment, and one 
calculated to mystify any one not in 
the secret, is to transinit the music or 
speech from a phonograph to another 
part of the house or even a greater dis- 
fance. For an outdoor summer party 
the music can be made to come from a 
bush, or tree, or from a bed of flowers. 
‘The ‘apparatus is not difficult to con- 
struct. 

The cut shows the arrangement, Pro- 
cure a long-distance telephone trans- 


‘The Long-Distance Phonograph 
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miter, D, including the mouthpiece, 
and fasten it to the reproducer of the 
phonograph. Also a watch case re- 


ceiver, R, which fasien to the horn. 
‘These parts may be purchased from 
any electrical-supply house. Connect 
two wires to the transmitter, running 
one direct to the receiver, and the other 
to the battery, thence to a switch, S, 
and then to the receiver. ‘The more 
batteries used the louder will be the 
sound produced by the horn, but avoid 
using too much battery or the receiver 
is apt to heat—Contributed by Wm. 
J. Farley, Jr., Camden, N. J. 
THe BOY MECHANIC ~ 1913 
Another Electric Lock 
‘The details of the construction of an 
electrically operated lock are shown in 
the illustration. When the door is 
closed and the bolt A pushed into posi- 


Simple Electle Lote 
tion, it automatically locks. To unlock, 
push the button D, which act will cause 
the electromagnet to raise the latch C, 
when the bolt may be drawn and the 
door opened—Contributed by A. D. 
Zimmerman, Boody, Lil. 
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Simple Switch for Reversing a Current 

Take two strips of copper or brass 
and fasten them together by means of 
gutta-percha (ig. 1); also provide 
them with a handle. Saw out a rect- 
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angular block about one and one-half 
times as long as the brass strips and 
fasten to it at each end two forked 
pieces of copper or brass, as in Fig. 2. 
Fasten on the switch lever, as at Avand 
B, Fig. 2, so that it can rotate about 
these points. Connect the wires as 
shown in Fig. 3. To reverse, throw 


Simple Current-Reversing Switeh 


the lever from one end of the block to 
other ributed by RL. 
Thomas, San Marcos, ‘Tex. 
THE BOY MECHANIC — +913 


Homemade Arc Light 
By rewinding an electric-bell mag- 
net with No. 16 wire and connecting 
it in series with two clectric-light car- 
bons, as_ sho 
the sketch, a si 
are will be formed 
betwee 
peints when the cur- 
rent is applied. In 
the sketch, A is the 
clectric-bell magnet; 
B, the armature 
CC, carbon sockets 
D, carbons, and E 
B, binding posts. 
When connected 
with 10 or 12 dry 
batteries this lamp 
gives a fairly good light—Contributed 
by Morris L. Levy, San Antonio, Tex. 
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THE BOY MECHANIC ~ 1913 


Lighting an Incandescent Lamp with 
an Induction Coil 


An incandescent lamp of low candle 
power may be illuminated by connect- 
ing to an induction coil in the manner 
shown in tie sketch. One wire is con- 
nected to the meial cap of the lamp 
and the other wire is fastened to the 
glass tip. If the apparatus is then 
placed in the dark and the current 
turned on, a peculiar phosphorescent 
glow will fill the whole interior of the 
lump. The induction coil used for this 
purpose should give a spark about ¥%4 
in, long or more,—Contributed by Jo- 
seph B. Bell, Brooklyn, 


Geissler Tube 


How to Make a Jump-Spark Coil 


THE BOY MECHANIC 4813, 


‘The induction coil is probably the 
most popular piece of apparatus 
electrical laboratory, and_ partic 
is it popular because of its u 
experimental wireless telegraphy. 
years ago wireless telegraphy was a 
‘dream of scientists ay it is the 
plaything of school-boys and thousands 
of grown-up boys as well 

Divested of nearly 
technical phrases, ain 
duetion coil may be bri 
described as a step-up 
transformer of small ca- 
pacity. It comprises a 
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core consisting of a cylin- 
drical bundle of soft-iron 
wires cut to proper length. 
By means of two or more 
layers of No. U4 or No. 16 
magnet wire, wound evenly 
about this core, the bundle 
becomes magnetized when 
the wire terminals are con- 
nected to a source of elec- 
tricity. 

Should we now slip over this electro- 

magnet a paper tube upon which has 
been wound with reguiarity a great 
nd continuous length of No. 36 mag- 
net wire, it will be found that the lines 
of force emanating from the energized 
core penetrate the new coil-winding 
almost as though it were but a part of 
the surrounding air itself, and when 
the battery current is broken rapidly 
a second electrical current is said to be 
induced into the second coil or sec- 
ndary. 
Alor any of the parts of an induc- 
tion coil may be purchased ready-made, 
aud the first thing to do is to decide 
h of the parts the amateur me- 
chanic can make and which would be 
better to buy ready-made. If the 
builder has had no experience in coil- 
1g it would probably pay to pure 
se tlie secondary coil ready-wound, 
as the operation of winding a mile or 
more of fine wire is very difficult and 
tedious, and the results are often un- 
satisfactory. In ordering the second- 
ary it is always necessary to specify 
the length of spark desired 

The following method of completing 

in. coil illustrates the general de- 
ils of the work. The same methods 
nd circuits apply to small and larger 
ils. ‘The ready-made secondary is in 
cirica! form, about 6 in. long 
and 23, in. diameter, with a hole 
through the winding 14% in, in diam- 
. 1. The second- 


eter, 
ary derable handling 


without fear of iciary, and need not be 
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Jump-Sparte Coit 


set into a case until the primary is com- 
pleted. ‘The primary is made of fine 
annealed No, 24 iron wire cut 7 in. or 
8 in. in length, as the maker prefers, 
and bundled to a diameter of % 
‘The wires may be straightened by roll- 
ing two or three at a time between two. 
pieces of hard wood. If the amateur 
has difficulty in procuring this wire, 

re core may be’ purchased 
ready-made, 

After the core wires are bundled, the 
core is wrapped with one or two layers 
of manila paper. The straighter the 
wire the more iron will enter into the 
construction of the core, which is de- 
sirable. Beginning half an inch from 
one end, No. 16 cotton-covered magnet 
wire is wound from one end to the 
other evenly and then returned, mak- 
ing two layers, and the terminals tied 
dow to the core with twine. Core and 
primary are then immersed in boilin; 
paralline wax to which a small quan- 
lity of resin and beeswax has been 
added. ‘This same wax may be used 
later in sealing the completed coil into 
a box. Over this primary is now 
wrapped one layer of okonite tape, or 
same thickness of heavily shellac 
muslin. ‘This completed primary will 
now allow of slipping into the hole in 
the secondary, 

Should the secondary have been pur- 
chased without a case, a wooden box of 


any or oak is made, large enough 
to contain the secondary and with an 
inch to spare all around, with room also 
for a small condenser; but if it is not 


convenient to do this work, a box like 
that shown in Fig. 2 may be purchased 


ata small cost. A 7-in. hole is bored 
in the center of one end, through which 
the primary core projects 44 in, ‘This 
core is to be used to attract magnetic- 
ally the iron head of a vibrating inter- 
rupter, which is an important factor of 
the coil. This interrupter is shaped as 
in Fig. 4, and is fastened to the box in 
such a way that the vibrator hammer 
ys in front‘of the core and also that 
soldered connections may be made in- 
side the box with the screws used in 
‘ing the vibrator parts to the box. 
he condenser is made of four strips 
of thin paper, 2 yd. long and 5 in, 
wide, and a sufficient quantity of tin- 
foil. When cut and laid in one con- 
tinuous length, each piece of tin-foil 
must overlap the adjoining piece a half 
inch, so as to form a continuous clec- 
trical circuit. In shaping the con 
denser, one piece of the paper is laid 
down, then the strip of tin-foil, then 
two strips of paper and another layer 
of foil, and finally the fourth strip of 
paper. This makes a condenser which 
may be folded, beginning at one end 
and bending about 6 in. at a time, 
The condenser is next wrapped se- 
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curely with bands of paper or tape, and 
boiled in pure parafline wax for one 
hour, after which it is pressed under 
considerable weight until firm and 
hard. One of the sheets of tin-foil is 
to form one pole of the condenser, and 
the other sheet, which is insulated from 
the first, forms the other pole or ter 

is (This condenser material is 
purchasable in long strips, ready for 
assembling.) 

‘The wiring diagram, Fig. 3, shows 
how the connections are made. This 
method of connecting is suitable for 
all coils up to 1¥%-in. spark, but for 
larger coil better results will be ob- 
tained by using an independent type of 
interrupter, in which a separate magnet 
is used to interrupt the circuit. Besides 
the magnetic vibrators there are sev- 
eral other types, such as the mercury 
dash-pot and rotary-commutator types, 
hut these will become better known to. 
the amateur as he procecds in his 
work and becomes more experienced 
in coil operation, 
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Combined Door Bell and Electric 
Alarm 

This device cor 

bell connecti 


ts of a battery and 
m1 to an alarm clock which. 
also acts as a door 
bell, the whole be- 
ing mounted on a 
board 18 long 
and 12 in. wide. 
Referring to the 
sketch acco 
panying this 
cle, the letters 
indicate as fol- 
lows: A, bell; B, 
battery; C¢ 


switch; D, V- 
shaped 


copper 
, copper 
zed on one 
, spring to 


side, whole length, 4 in.; 
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throw lever E down in V-shaped piece 
to make connection; G, lever to hold 
out E when device is used as a door 
bell; lines H, go, one from bell, A, and 
one from battery, B, to the door; I, 
shelf for clock, 

See that the ring in the alarm key 
of the clock works easily, so that when 
it is square across the clock it will drop 
down, Fasten a piece of copper about 
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Why Gravity Batteries Fail to Work 

Many amateur electricians and some 
professionals have had considerable 
trouble with ravity batteries. They 


Setting Up a Gravity Battery 

follow directions carefully and then 
fail to get good results. ‘The usual 
trouble is not with the battery itself, 
but with the circuit. A gravity battery 
is suitable only for a circuit which is 
normally closed. It is therefore un- 
desirable for electric bells, induction 
coils and all other open-circuit appara 
tus. ‘The circuit should also have a 
high resistance. ‘This makes it im- 
practical for running fan motors, as the 
motor would have to be wound with 
fine wire and it would then require a 
large number of batteries to give a 
sufficiently high voltage. 

‘To set up a gravity battery: Use 
about 3% Ib. of blue stone, or enough 
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to cover the copper clemerit 1 in. Pour 
in water sullicient to cover the zine ¥% 
in. Short-circuit for three hours, and 
the battery is ready for use. If desired 
for use ithmediately, do not short-cir- 
cuit, but add 5 or 6 oz. of zine sulphate. 
Keep the dividing line between the 
blue and white liquids about 4 in. be- 
Iow the bottom of the zine. If too low, 
siphon off some of the white liquid and 
add the same amount of water, but do 
not agitate or mix the two solutions. 
‘This type of battery will give about 0.9 
of a volt, and shotild be used on a cir- 
cuit of about 100 milli-amperes, 
THE BOY MECHANIC ~ 1812 
How to Make a Simpic W 
‘Pelegraph 
hy ARTHUR E. JOE:IN 


raph receiv- 
up to 1,000 
1 the following 


ing apparatus for dis 
ft may be construeted 
manner: Attach a watelrease telephone 
receiver to ad tery, of any 
make, ‘The negative pote, or Zine, of 
the cell is connected to a ground wire. 
‘This is done by attach gas 
or water pipe, ‘The positive pole, or 
arbon, of the cell is conneeted to’ the 
aerial fin 
be a 


For Distances up to 1000 Feet 


ut open coil and hung in the 
air. Vile a V-shaped groove in the 
upper end of the carbon of the cell. 
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Attach a small bent copper wire in the 
binding post that is attached to the 
zinc of the cell. In the bend of this 
wire ad the V-shaped groove filed 
into the carbon, lay a needle. ‘This 
will complete the receiving station. 
Use a spark coil in connection with a 
telegraph key for the sending station, 
making a ground with one wire, and 
have the other connected with another 
aerial line. 

By connecting the telephone re~ 
ceiver to the cell and ¢ time 
having a a receiving sta- 
tion is made. As the triephone offers 
a high resistance, part of the current 
will try to take the shorter high re 
ance through the needle. If th 
strike across the needle, the re 
is less, and thus less current travels 
through the telephone receiver. If. the 
wave ceases, the resistance between 
the needle and the carbon is increased, 
and as Jess current will flow the short 
way, it is compelled to take the longer 

illic way through the windings of 
e receiver, which will cause the click 
s that can be heard. 

THE BOY MECHANIC — 1913 
How to Make a Small Storage 

Battery 
The cell of a storage ba 
ists of two plates, a po: 
negative, made of lead and placed in 
solution of sulphuric acid, 

rge batteries made of large cells 
have a great number of plates, both 
positive and negative, of which all pos- 
itive plates are connected to one ter 
minal and the negative plates to the 
other terminal. The storage, cell, as 
described below, 
is the right size 
to be charged by 
a few gravity 
cells and is easily 
made. 

Secure 
of 1-in, 
pipe, 
and cut 


waves, 


1 piece 

lead 
in. long, 
both 
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ends smooth and 
square with the 
pipe. Solder a 
cire disk of 
to one end, 
forming a cup of 
the pipe. As this 
cup must hold 
the sulphiric acid it must be perfectly 
liquid-tight. 

It is also necessary to get an- 
other lead pipe of the same length but 
only in. in diameter. In this pipe 
should be bored as many Yin. holes 
a8 possible, except for about t 
cach cud, “One end of this tube is ham 
mered Logethier as shown at A in the 
sketch lo make a pocket to hold the 
paste, his, of course, does nol need 
to be watertight, 

A box of wood is made to hold he 
Jarger tube or eu box ean be 
square, 


wilust. A 
support is 1 le from a block of 
wood to hold the tube, I, in place and 
to keep ib front touching the eup GC. 
‘Chis support or block, D, is cut eit 
cular with the sam as the 
lead eup C. Che lower portion of the 
lock is eut away will just fit ine 
Je ol the cup to form a stopper. ‘The 
center of this block is now bored to 
make a hole the same size as the smaller 
lead pipe. Place the lead pipe in the 
hole and imi i x hot 
paralli the 
wood has become thoroushily saturated 
with the hot wax. Use eare to keep 
ax from running on the lead at 
place other than the end w 

wood block. ‘Two  binding-posts 
should be atliched, one to the positive, 
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or tube B, and the other to the negae 
tive, or tube C, by soldering the joint. 

A paste for the positive plate is made 
J part sulpiurie acid and 1 part 
sullicient amount of red 


water 
Also remember that sulphuric a 
destroy anything that it comes in cone 
tact with and will m: sinful burn 
touches Stir the mix- 
ture with a slick and when a good dry 
paste is formed, put it into the smaller 
tube and ran it down until the tube is 
almost filled. ‘he paste that may have 
come through the holes is scraped off 
and the tube set aside to dry. ‘The 
large tube or cup is filled with a diluted 
solution of sulphuric acid, This solu 

n should be about onc-Lwelfth acid, 
‘Phe cell is now complete and ready for 
storing the current, 


‘Whe cell may bo charged with three 
gravity cells, ‘These are connected in 
series and the positive terminal bind- 
ing-post on the storage eell is connected 
lo the wire leading from the copper 
plate in the gravily coll. ‘The other 
plate is connected ‘to the zine. ‘The 
first charge should be run into the ecll 
for about one week and all subsequent 
charges should only take from 10 to 12 
0 
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Now to Make a Lightning Arrester 


Secure a piece of wood about 3} in, 
square that will furnish a nice finish 
round the corners and make a small 
rounding edge as shown in the sketch, 
Vrom a piece of 

brass ye in, 
thick eut two 
pieces alike, A 
and B, and 
match them to- 
gether, leaving 
about fy in. be 
tween their upper edges and fasten 
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them to the wood with binding-posts, 
‘the third piece of brass, C, is fitted 
between the pieces A and B allowing a 
space of y-in, all around the edge. 


the wood. 
from the line w 
bind 


connections are uu: 
res to the two upper 
ig-posls and parallel from the 


Jower bindi instrument. 
The third binding-post on C is conneet- 
ed fo the ground wire. Any hea rg 


from lightning will jump the saw 
tecth part of the brass an 
without doin 8 
used.—Contributed by Kdwin Walker, 
Chivegs, Ul. 


Heat and Expansion 


‘Lake an cleetrie light bulb from 
which the air has not been exhauste 
and inierse it in water and the 
break off the point. As there i te 
un in the bulb it will quickly fill with 
water. Shake the bulb gently until a 
part of the water is out and then sere 
the bulb into a sucket with the point 
always downward. Apply the current 
and the heated air inside will soon ex- 
jand nud force the water out with great 
rapidity. Sometimes this experiment 
‘ean be done several times by using th 
fame bulb.--Contributed by 
Will, ‘aeoma, Wash. 
THE BOY MECHANIC - 1913, 
How to Make a Small Single-Phase 
Induction Motor 


by 
e following notes on a sinall sine 
phase induction moter, without 
ry phase, which the writer has made, 
be of interest to some of our read= 
s, says the Model Engineer. ‘Phe 
problem to be solved was the construc 
tion of a motor large enough to drive 
ug machine or ¥ 
upplied with 110- 


1. batt 
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than a 16-cp. lamp. In designing, it 
had to be borne in mind that, with the 
ion of insulated wire, no special 

ined. 
duction motor 


mutator motor. ‘The winding of the 
armature, or “rotor,” has no connection. 
with the outside cireuit,-but the cur- 
rent is induced in it by the action of 
the allenating current supplicd to the 
winding of the ficll-masuet, or “sta- 
tor” “Neither commutator’ nor slip 
rings are required, and all sparking is 
ided. Unfortunately, this little ma- 
chine is not self-starling, but a slight 
pull on the belt just as the current is 
turned on is all that is needed, and 
the motor rapidly gathers speed pro- 
vided no Toad is pul on until it is in 
step with the alternations of the sup= 
Ply. Tt then runs at constant speed 

ether given much or liltle current, 
but stops if over!yaded for more than a. 
few seconds, 

‘Lhe stator has four poles and is built 
up of pieces of sheet iron uscd for stove 
pipes, which runs about cd sheels to the 
inch. All the pieces are alike and eut 
on the lines with the dimensions as 
shown in Fig. 1, with (he dotted line, 

o be filed oud after they are placed 

yer oi four is plaeod 

dls of the pieces al- 
ternately fo the right and left so as to 
break joints as shown in Fig. 2. ‘The 
i efully built up on 
ilo which heavy wires had 
1 to keep them in place until 
position and the whole could 
ddown. In the middle of 
in. holes, B, were then 
i bolls put in and tight- 
ened up, wut through 
the wood toenable this to be done. ‘The 
ture tunnel was then carefully 

d out and all taken apart ag 
that the reugh e 
off and the laminations given 
shellac varnish on one 

ter assenibling a second time, the bolts 
were coated with shellac and put into 
place for good. Holes 5-32 in. in di- 


pivees 


drilled 
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ameter were drilled i “he corners, A, 
and filled with rivets, also varnished 
before they were put in. When pul to- 
gethor they should make a piece 2 in, 
thiek. 

Whis 


peculiar construction was 
adopted because proper stampings were 
available, and as every bit of sheet 


iron 
tinne: 


very simple outline for 


ad to be eul with a’small pair of 
* snips, it was important to have a 
we pieces. ‘They 
ccurale as it is, and 
when some of gut out of their 
proper «i nished, an 
awkward job occurred in the magnet 
which was never entirely corrected. No 
doubl some energy is lost through the 

e muiber s, all representing 


sare not particu 


8 iL could possi 
<8 is nol 

at first siglt. 

rotor is made of laminations cut 
from sheet iron, as shown in Fig. 3, 
which were varnished lightly on one side 
on the shaft between two 
way. A very slight 
in the lathe afterwards 
ference. ‘The shaft 
|. wrought iron, no 


ie, probably 
as it would ap- 


nuts in the 
cut was take 
to true the cir 
was turned from 4. 


steel being obtainable, and is shown 
with dimen "The bear- 
ings we metal, as 


shown in Fig. mold and 


bored to size with a twist drill in the 
lathe. ‘They are filled with ordinary 
wick lubricators, Figures 6 and 7 are 
seclions showing the general arrange- 
ment of the machine, 

‘The stator is wound full with No, 22 
double collon-eovered copper wire, 
about 24 Ib. being used, and the connee- 
tions are such as to produce alternate 
poles—that is, the end of the first coil 
is joined to the exd of the second, the 
beginning of Ue second to the beyin« 
uing of the thiid, and the end of the 
third to the end of the fourth, while the 
beginnings of the first and fourth coils 
connect to the supply. 

‘Phe rotor is wound with No, 24 
double colton-covered eopper wire, each 
limb being filled with about 200 turns, 

1 all wound in the same direction. 
‘The four commencing ends are con- 
neeled together on one side of the rol 

1 the four finishing ends are soldered 
wether on the other. All winding 
spaces are carefully covered with two 

ie soaked in shellac, and 
of wire was wound, it was 
turated with varnish before the 
next was put on. 

‘Vhis type of motor has drawbacks, as 

ated, but if regular stampings 


GRANDDAD'S ELCTRICITY BOOK 2 GRANDDAD'S ELCTRICITY BOOK 


are used for Ue uninations, it w 


in diameter. A brass 
te ised for the rod B, 
ils lower end » socket, P, iy 


ng resisl- 
motor runs 


needed, and as e of brass 2 in, long, } in, wide 


ab constant speed, ¢ yf upon the . thick is used for’ the arma 
number of alte fhe supply, a ture, A, to be operated by“the magnet 
segulating re not needed. coil, C. The coil, C, is made in the 
THE BOY MECHANIC ~ 1913 ust by wrapping No. 14 col- 
i ton-covered magnet wire on a wooden 
Home-Made Arc Lamp spool that oft iron ere, ‘Che 
spool is about 24 in, long. The armas 

Khe frame of th tere tie SE aciclaniae 


lamp is made fro 


‘A bala tty 8 drilled, making a hole just a 
bar anetal in, wide and & in, thie si luesiian Chelsea etc see 

bent and welded ted in place by two seb serews, D 
fo make a con- and. A goft piece of iron, F, is fast 
linuous Toop in ened {o the opposite end of the arma- 
the shape as ture » which should be 
shown al ed directly under the end of the 


the sketch. ‘This coil’s core. ‘This end of the armature 
frame should be may be kept from swinging around by 
about 104 it placing it between a U-shaped piece of 
tong with the up- Irass fastened {o the eross piece L. At 

wider part the bottom end ox rame, and di- 


. long, and 


reetly cenl 


ng the holes I and J, 0 


ist iHIne the fey fore 
Is the lower earbon, 

pul 5f in. at One connection is made from the 
n. at the botlom, A fo the upper binding-post, which 
de of the same mate- connected to one terminal 
t in the G, ihe other coil terminal 
ied to the frame, ‘Ihe other 
is made to the lower 
binding-post, which is also connected 
Jjusling brass rod, B, whieh to the brass ferr by soldering. 


the top and 4 
eross bar, L, m 
filled 


cht the £ 
Land J, 
ceive the 
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‘The two binding-posts are insulated 
From the frame the same as the ferrule 
8. When using on a 110-volt circuit 


there must be some resistance in con- 
neetion, whieh may be using 
xerman silver wire, or a heostat 


Heretofore deseribed.—Contributed by 

Arthur D, Bradley, Randolph, Mass, 
THE BOY MECHANIC - 1919 

Another Electric Lamp Experiment 


Br 


Kk a portion of the end off from 
p. globe © teen thrown 
away as useless. Shake the glu 

all the filament is vol 
ing only the ends of the p! 
exposed. Serew the globe 
Ut sels upright and fll 
waler, Make one 

socket from the positive wire of a 110- 
volt cireuit and Uhe other lo a ground. 
When the ewrrent is turned on small 
slurs will be seen in the globe, whieh 
show up fine Contributed by 
Lindsiy MeMillan, Santa Maria, Cal, 
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How to Give an Electric Shock 
While Shaking Hands 


‘There is nothing quite so startling 
as to receive an electric shock unex- 
pectedly and such a shoc 
given to a friend while shaki 
tipon meeting. “Fh 
is not harmful and the apparatus ¢ 
be carried in the pocket. It consists 
of a small induction coil that can be 
constructed at home. 

‘The core of the coil, A, Fig. 1, is con- 
structed in the usual of 
Il soft-iron wire to m 
about 4 in. in diameter and 2 in. long. 
‘The coil ends are made from card- 
board, about 1 in. in diameter, wi 
a qicin, hole in the center. The hole 
should be cut as shown in Fig. 2, so 
as to have four small pieces that ‘can 
be bent out, leaving the projections as 
shown. After wrapping three or four 
turns of paper around the bundle of 
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Det 


ls of Induction Coil 


wires the cardboard ends are put on 
with the projections inside, so the coils 
of wire will hold them in place. About 
70 of No, 24 gauge double- 
covered magnet wire is first placed on 
the core, for the primary, and then 
1,500 turns of No, 32 or 34 gauge 
double-covered wire i 
of the primary, for the ary. Sul 
ficient length of wire must be left out 
ide at cach end of both windings to 

connections, ‘The vibrator B, 

1, a support C aren 
ni thin spring steel, about % in, 
wide, bent as shown’ and securely 
fastened to the cardboard end of the 

nil, “The armature is made from a 
vit piece of iron, about yy in, in 
diameter and yy in. thick, ‘which is 
soldered to tho end of the vibrator di- 
reetly opposite the end of the core. A 
smnall screw is filled in the end of the 
support, C, for adjustment, which 
should be 1 with platinum and 
also a small picce of platinum placed 
where the serew will toueh the vibra- 
tor, B. 

Oue of the primary wires is cou 
nected to the serew stipporl. ‘Phe vi- 
brator is connected to a flash lamp bat- 
tery, D. ‘he other primary wire is 
connected to a switeh, S, which in turn 
is ected to the other terminal ot 

ys ‘The switeh, 8, may be 
made from a g-in, eork wilh the wires 
put through about yp in, apart and 
allow them to project about 4 in. ‘The 
plate B is ent sbout 4 im, square from 3 
piece of copper and is fastened to the 
heel of one shoe and connected with a 
wire from the secondary eoil whieh 
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must be concealed 
The oth 


nside of the trouser 
secondary wire is con- 


rew must 
When the yi- 
ng the arn 


be proper Ijuste 
brator is nok wo 
should be about 4p 
and d 8 


can be placed in an old box that 
has been used for taleum powder or 
shaving sl ‘The space around the 
n the box ean be filled will paper 
to keep it tight, 
‘The coil 

the poek 
the oulside eoat poe 
bo pressed without attr 


it can 
attention, 


ME BOY MECHANIC ~ 1913 
How to Make an Induction Coil 


A small shocking coil, suitable for 
medical purposes, may be constructed 
of materials found in nearly every ama- 
teur ieehanie’s collection of odds and 
ends. ‘Che core, A, Fig. 1, is a picce 
of round soft itou’ rod 
about ¢ in. in diameter 
and about 4 in, long. 
A trip of stilt paper 
about 4 in. wide is eov- 
ered with glue and 
wrapped around one end 
of Ue core, as shown 
at B, until the diameter 
ig about $ in, The por- 
tion of the core remain- 
ing uncovered is then 
piece of paper about 4 
glue is used cx this piece, as it is 
removed later to form the’ space, C, 
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after the paper shell, D, has been 
wound upon it. This paper shell is 
made of stiff paper and glue the same 
as B and is made about 3/64 in, thick. 
Two pieces of hardwood, BE, 1} in. 
square and about 5 in. thick, are 
Grilled in the center and glued on the 
ends of the paper shell as shown. 

‘The primary winding consists of 4 
or 5 layers of No. 18 or 20 singlo 
cotton-covered magnet wire, the ends 
of which may be passed through small 
holes in the wooden ends. If a drill 
small enough is not available, the holes 
may be amade with a hot knitting 
needle or a piece of wire healed to 
redness. After the primary coil is 
wound it should be thoroughly i 
sulated before winding the secondary. 
‘This may be gone by wrapping with 
4 or 5 thicknesses of paper. 

‘The secondary coil should be wound 
with single covered wire, preferably 
silk-covered, although cotton will do. 
‘The more turns there are on the sec 
ondary the higher the voltage will be, 
s0 the wire used must be fine. Num: 
ber 32 to 36 will give good results, the 
latter giving more voltage but less’ am- 
perag layer of (he secondary 
winding should be insulated from the 
others by a piece of thin paraflined 
Paper wrapped over cach layer aa 
it” is finished. It is well not 
to wind to the extreme ends of the 
paper insulations, but to leave a. space 
of about $ in. at each end of the wind- 
ing to prevent the wires of one layer 
slipping over the ends of the parailin 
paper aud coming in contact with the 
Jayer Leneath, thus causing a short cir= 
cui, The secondary winding should 
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have at least a dozen layers and should 
be carefully wound to prevent short 
circuiting. 

In order to reduce the strength of 
the current a_picce of brass tubing, 
F, is pushed into the space, C, sur- 
rounding the core, or if no brass tub- 
ing of the required size is on hand, roll 
a paper tube, cover with 4 or 5 thick- 
nesses of tinfoil and then wrap with 
more paper, using glue to hold the tin- 
foil in place and to keep the tube from 
unwinding. When the tube is pushed 
all the way in, the current produced 
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connceted to the binding-posis, AA, by 
means of wires about 3 or 4 ft, long. 
‘This coil when operating with the tube 
pulled all the way. out and connected to 
a single dry cell’ will give a current 
stronger than most persons can stand. 
THE BOY MECHANIC — 1913 
Home-Made Shocking Machine 


An ordinary electrie bell may be 
connected up in such a way as to pro 
duce the same resulls as an expensive 


will be almost unnoticeable, bat when 
it is withdrawn the current will be so 
strong thal a person csnnot let go the 
handles until the coil is shut off. “After 
the eecondary coil is wound it should 
be covered with stiff paper, and the 
whole eoil, including the wood ends, 
should then be enameled black. 

It is then ready to be mounted on a 
wooden base as shown in Fig. 2. The 
secondary terminals are connected to 
the binding-posts, AA, which may be 
fastened on the base if desired. “One 
wire from the primary is connected 
with the binding-post, B, and the other 
is connected with the ‘armature, D, 
which may be taken from an old elec: 
trie bell.“ The contact serew, H, also 
from an eleetrie bell, nected to 
the binding-post, CG. ‘The contact 
spring, I, should’ be ben 
soldered (o the armature in order to 
make the vibrations more rapid. 

If a false bottom is used on the base, 
all the wiring may be concealed, which 
adds greatly to the appearance, 
desired a small switch may be added. 
‘The handles, which may be old bieyele 
pumps er clectrie light carbons, are 


shocking machine. ‘The connections 
are made from tie batteries to the bell 
in the usual manner, ‘I'vo other wires 
are then connected, one to the bind- 
ing-post of the bell that is not insu- 
lated from the frame and the other to 
the adjusting screw on the make and 
break contact of the bell as shown in 
the sketch. The other ends of the 
wires are connected each to a common 
table knife, his will give quite a 
good shock and a nuch larger one can 
be had by placing one knife in a basin 
ater and while holding the other 
knife in one hand, dipping the fingers 
of the other hand in the water—Con- 
tributed by D. Foster Mall, 


THE BOY MECHANIC - 1913, 


How to Make a Thermoelectric 
Battery 
By ARTHUR E. JOERIN 

A novel way of producing an clec- 
tric current hy means of hot and cold 
water, heat from a match or alcohol 

np, i 
struc’ 
two | 


1 a device con- 
in the sketch. ‘Take 
rdwood boards, marble, or slate 
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plates, about 8 or 10 in. long, pl 
them together, as in Fig. 1, and mar 
and drill about 400 holes. "These two 
pieces should be separated about 8 in, 
and ards across. the 
cuds, i 
‘Take soft copper not smaller 
than No, 18 gange, and cut in lengths 
to pass Unrough Ule holes in the two 
hoards, leaving sufticient end to make 
a tie. It will require about 70 ft. of 
wire to fill one-half the number of 
holes. Also, cut the same number of 
lengths from the same Ivan- 
ived-iton wire to fill the: remaining 
oles. "The wires ave put through the 
holes in the hoards alternately, t 
begin with copper, the next hole wi 
iron, the next copper, the next iron, 
and ‘sv 0 i nds tog 
shown in Fig. 3. ‘The conne 
complete, should be copper for 
Cand iron for the last wire, 
When the whole apparatus is thus 
tng, the contiections, which must be 
whe soldered. Connect one 
copper wire to Uh ul the other 
terminal, whieh must be an irom wire, 
ts the other post of the bell. ‘The appa- 
ralus is then shor i t there 
is no current in the instrument until 
a lighted match, or, better still, the 
flame of an alcohol iamp is placed at 
one end onl: 
Best results are obtai 
or cold-water on o1 
me on the other, 


ed by putting 


ide and a 
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may also place the whole apparatus 

under sink faucets with the hot water 

turned on at one terminal and the cold 

ater at the other. The greater the 

ference of temperature in the two 

terminals, the more current will be ob- 
ed. 

Very interesting experiments may 
thus De performed, and these may lead 
to the solving of the great thermo- 
electric problem. 
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How to Make a Lead Penci 
Rhcostat 


‘Take an ordinary lead pencil and cut 
seven notches at equal intervals on the 
down to and around the lead, 

i it bare. A seven-point switeh 
constructed on a board of suitable 


of tin or brass do for 
aswileh and is fastened as shown. ‘The 
connections are made on the back side 

the hoard as shown by the dotted 
lines. ‘This will reduce 40 to 50 volts, 
down to 5 or 10 volts for short lengths 


Simple Rhcostat 


of thn 

Sau Jose, Cal, 
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How to Make a Tangent 
Galvanometer 


puted by Roy Newby, 


Secure a piece of wood 4 in. thick 
and cut out a ring with an outside 
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meler of 195 in. and 
iameter of 9 in, cid gh 
two other rings } in. thi 
same inside diamet the first ring 
and 11 in. outside diameter, thus form= 
ing a J-in, channel in the eixcumfer- 
ence of the ring. Jf a lath 
this ring ean be made fror 
id the channel turned out. 
another cireular pice 
cler for a bas 
center of this piece 1 in, 
in, long, into whiel: the ring first 
should fit so that ils inner surface 


with the 


just oven with the upper surface of the 
baseboard. "he ring is held upright 


in the hole by a small strip screwed to 
the base as shown, — All serews and 
brads that are used must be of brass. 
‘he cutting of these circular pieces i 
not s0 difficult if band 
power is used. 'E 
ineaus of a key-hole saw if a band 
is not accessible, 

Before mounting the ring on the 
base, the groove should be wound will 
8 Lums of No. 16 double cotton-covered 
magnet wire. ‘The two ends may be 
Lied together with a string to hold them 
(emporurily. 

Fasten two strips of wood } in. thick, 
§ in. wide and 1 in, long across the 
sides of the ring with their upper edges 
passing exuctly trough the center of 
the ring. Au ordinary pocket compass, 
about 1} in, in diameter, is fitted in 
these strips so that the center of the 
needle or pointer will be exaetly in the 
center of the ring and its zero point 
mark ab the halfway point between 
the {wo strips. Put the ring in place 
on the base, as shown in the sketch, and 
neet the two ends of ‘ire to two. 
hinding-posts ihat are previously at- 
tached to (he base. Coat the entire 
surface with brown shellac. — Any 
deviation from the dimensions will 
io crrors in the results obtained by 
ils use 

Remove all pieces of iron or steel 
and especially magnets in the near 
vicinily of the instrument when in use. 
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Place the galvanometer on. a level table 
and turn it until the needle, pointing 

rt and south, and swinging freely, 
es exactly in the plane of the coil, as 
shown im the cut. The necdle then 
will point to zero if the directions have 
Yeen followed closely. Connect one 


Tangent Gaivanometer, 


coll of battery to the instrament and 
allow the eurrent to flow through tho 
coils. “Whe needle of the compass will 
be deflected {0 one side or the other, 
and will finally come to rest at a cor 
tain angie—lct us say 45 deg. The 
dimensions of the instrument are such 
that when the deflection is 45 deg, the 
current flowing through the coils upon 
the ring is } ampere. ‘Tho ampere 
is the unit chosen to designate the 
strength of the cleetric current. For 
other angles the value of the current 
may be found from the following 


As the magnetic force that neva 
upow 2 magnet neeile varies in. differs 
places ihe values given for the 
current will not be true in all parts of 
the country. The table gives correct 
values for the immediate vicinity of 
Chicago and that part of the United 
States lying east of Chieago, and north 
of the Ohio river. ‘The resulls given 
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should be inulliplicd by 1.3 for places 
south of the Ohio river and east of the 
Mississippi. 
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How to Make a Non-Polarizing 
Battery 


chromate batter 
pensive to maint 


are very ex- 
and dry cells do 
not furnish enough amperage for some 
kinds of experimental work. A cell 
of ballery that will ran 10 hours with 
fan outpal of over 1 ainpere ean be 
made as follows: Sceure a jar about 
4 in. in diameter and 8 in, high and 
place in the boltom of this jar the 
lower half of a tin baking powder ean, 
to which a wire has been soldered for 
connections. Place in the can a mix- 
ture of 2 oz. black oxide of copper, 
1 o% black oxide of manganese and 
some iron filings. 

Vurehase a small erowfoot zine and 
hang it about 1 in, above the half ean, 
Prepare a 10 per cent solution of caus- 
ie soda and fill the jar within 1 
in, of the top. Place on top the so- 
Julion a thin layer of kerosene or par 
alfin, ‘Che cell will only cost about 50 
cents to make and 25 cents for each 
renewal, When renowing, always re- 
anove the oil with a siphon—Contrib- 
uted by Robert Canfield, University 
Park, Colo. 
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A Floating Electromagnet 


A piece of iron placed in a coil of 
wire carrying a current of electricity 


becomes an pmiaucnet. 1 such 
coll and iron 
core be made 
small enough 
they can be at 
hed to a cork 
ihe cork, 
citing on a solu- 
tion, will allow the 
— magnet to point 


‘The sketch shows 
instrument. A 


north and south, 
how to make such 
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coil of insulated wire is wrapped 
round a small iron core, leaving a few 
uches of each end free for connec- 
tions. The insulation is removed 
from these ends and they are run 
through a piece of cork. Attach to 
the wires, on the under side of the 
cork, piece of zine to one end and 
a piece of copper to the other, The 
cork is then floated on a solution of 
acid, with the zine and copper hanging 
lution. If zine and copper are 
ution is made from water 
viol, If zine and. carbon 
the solution is made from 
jac and water. 
‘The float will move about on the 
solution until the magnet iron will 
int north and south, If two of them 
are floating on the same solution, they 
will move about and finally arrange 
then: end to end with the coils 
and magnet cores pointing north and 
south.—Contributed by C. Lloyd Enos, 
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‘Made Battery Voltmeter 


Socure a picee of brass tube 3 in, long. 
that has about 4-in, hole, Put ends, A, 
1} in. square and cul from heavy eard- 
board on this tube. Make a hole in 
the center of each cardboard just lange 
cuough to allow the brass titbe to fit 
tight. Put on two or three layers of 
stout paper around the brass tube and 
between the cardboard ends, Wind 

ly about 2 oz. of No. 26 cotton 
‘on the pay 
ve about 2 in. of 


wises frou the eoil fo them, At the 
other end of the board and in the een- 
wire nail and attach a small 
spring, C, to it. ‘The spring should be 
about 1 in, long. ‘Take a small piece 
of soft irov, D, 4 in, long and just large 


GRANDDAD'S ELCTRICITY BOOK 
enough lo slip freely through the brass 


{ube and solder a piece of copper wire 
to it; the other end of the copper 
being hooked to the spring, ©. 
copper wire must be just Tong enov, 
{o allow tie piece of iron, D, to bi 
part way in lie end of the coil aud still 


hold the spring in place. A ci 
piece of cardboard, B, is slipped 
(he spring to where the spring joins 
the wire, "his eardboard is (o serve as 
the pointer. A piece of paper 1} in. 
wide and 24 in, long is glued to the 
hoard so that it will be direetly under 
the enrdboard pointer and ft suugly up 
against the tov of the eoi 

‘Whe paper ean be calibrated by eo 
necting one cell of battery to the bind 
ing-posts. ‘ho iron plunger, D, is 
drawn into the ube and consequently 
the pointer, 1, is drawn nearer to the 
coil. Make a mark d der U 
place where the pointer comes to 
AL the place mark the number of volls 
the ecll reads when connected with a 
voltmeter. Do the same with two or 
three cells and mark down the result 
on the seale, By dividing off the « 
hetwoen these marks you may be able 
to obtain a surprisingly correet reading 
when conneeted with ‘the battery cells 
to be tested. 
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How to Make a Dry Battery Cell 


Dry battery cells are composed of 
the same maierials for the poles, but 
instead of the liquid commonly used a 
paste is formed by 
anixing sal ammoniac 
and other salts with 
water and packed in 
the :eli s0 ' cannot 


A cell of this kind 

n casily be made, 

and to make it the 

proper size a sheet of 
ine 83 in, long and 
ih 


n. in diameter. 
will allow for a 
lap of § in. which is : 
tightly soldered only on the oulside of 
the seam, Close onie end of the eyline 
der by soldering a disk of zine over 
it, making a watertight receptacle. All 
soldering should be done on the out, 
side and none of the solder allowed 
{o run on the inside of the scam. All 
seams on the inside should be painted 
with asphalfum in order to cover any 
particles of solder. Do not paint any 
surface, only the joints, Sccure three 
carhon rods } in, in diameter and 6 
Jong which are copper plated. Carbons 
used in are Jamps will do, File the 
Tods to remove the copper plate lav- 
ing about 4 in, of the plate at one end. 
‘Vie the three rods ina close bundle 
with the coppcr-plated ends together 
and make a contact with each rod. by 
sollering a wire to the plated ends. al- 
lowing one end of the wire to project 
about 2 in. for a connection. ‘The 
plated ends of the carbons should be 
covered with paraffin for about 1 in, 
‘This is done by immersing them in a 
dish of smoking hot melted paralfin 
until the pores ere thoroughly salu- 
rated. 
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‘Phe salts for filling are + Ib. zine 
oxide, $ Ib. sal antmoniae, 3 ib. plaster 
of paris, { Ib, chloride of zine mixed 
into a paste by adding 4 pt. of w 
¥orm a 4-in, layer of paste in the bol- 
tom of the cylinder and place the ends 
of the carbon rods on this with U 
plated ends up. Hold the rods in the 
center of the eylinder and put th 
paste in around the rods with a s 

the paste in, closely filling the 

der to within } in.’ of the. top. 

cat the ‘op is filled with a 

mixture of 4 Ib, of resin and 2 02, 
beeswax melted together. 1 

seals the cell and prevents any ev 

tion, ¢ is made to th 

by soldering a wire to the out 

cylinder. 
THE BOY MECHANIC - 1913, 
Now to Paraffin Wire 


is wax 


‘The following description of how to 
make an apparatus with whi 
paraffin wire as needed maki 
tnethod of construction that is simple 
aid easy to put together in a short 


ti 

Secure a pan to be used for this pur- 
pose only; one that will hold about 1 
qt. ‘The details of tho construction are 
given in the diagram, in which P is the 
pan; B is a base of 1-in. pine; $ is the 
spool of wire supported near’ one end 
of the base by nailing on standards IL 
and H; Eis a spool, with narrow 
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flanges, supported near the bottom of 
the pan by the standards ‘T and 'T. 
"These may be made of two short pieces 
of a roller fitted into the holes bored 
in the base; A is a block of 1-in. pine 
with a piece of leather tacked on one 
side. Four nails should be driven in 
the base just outside of the edge of the 
pan to keep it from sliding off the pan. 
Bore a hole in the base between the 
two spools and pass the wire through 
this hole, under the spool in tho 
paraffin, then through a small hole in 
the leather and a notch in the block A, 
a @ notch between the base and the 
n. Wie a etring sround the wire be- 
Troon the leather and tho paratin, 
the knots so they will not pull 
i the hole in the leather. ‘his 
makes the wire smooth, and by making 
the string tighler or looser you ean 
regulate the thickness of the ‘paraflin, 
sys Electrician and Mechanic, Place 
the pan on the stove; when the paraffin 
is melted, pull out the wire as needed. 
‘Yo keep the pan from sliding place a 
flatiron or some other weight on it. 


THE BOY MECHANIC ~ 1913 
How to Make a 
Miniature Electric Locomotive 


A miniature electric railway isa thing 
that attracts the attention of almost 
any person. ‘The cost of a toy clectric 
locomotive is beyond the reach of 
many boys who could just as well 


Home-Made Ayoaratus for Paraffining Wire 
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se 


ees 


tos) SS) 
re 


‘The Different Parts for Making the Electric Locomotive 


make such a toy without much expense 
and be proud’ to say they “built it 


themselves.” ‘The electric s 
described herewith uses for its power 
a small battery motor costing about 


$1. The fi 
the wheels 


thing to do is to make 
and axles. If one has no 


lathe, the wheels can be turned at 
some machine shop. Four wheels are 
made from a round bar of metal, as 
shown in Fig. 1. FE in, 
thick and 1 in, in diameter, with a y- 

in, Nange and a Y-in, hole drilled in 
the center, of wheels is 


fitted on a Yein. a 
Jong, On 
with a grooved belt wheel, as shown. 
Make the frame from three pieces of 
heavy brass, as shown in Fig. 2 
The firs art of the 
frame, i 4 in. wide 
and 16 in, long, bent into an oblong 
shape and the cds soldered or bolted 
together. Ti the cus are to be 
soldered, before doing so drill four 44- 
in. holes 1 in. from the ends and i 
sert the ends of the axles, ‘The other 
two pieces are V4 in, wide and of the 
dimensions shown in the sketeh. These 
pieces are riveted in the middle of the 
oblong frame, each ix 
The motor is now bolted, bottom 
up, to the top of the piece fastene 
the frame lengthwise. A trotley, Fig. 
3, is made from a piece of clock spring, 


le, about 2! 


bent as shown, and a small piece of tin 
ed to the top end for a brush 
A groove is made in the 
tu keep the trolley wire in place. 
The trolley wire is fastened to sup- 
le of wood and of the dimen- 
cn in Fig. 4, The trolley 
should be well insulated from the 
frame. ‘The parts, put together com- 
plete, are shown in Fig. 5. Run a belt 
from the pulley on the motor to, the 
grooved wheel on the axle, as shown in 
Fig. 6, and the locomotive is ready for 
ing. 
nn making the connections the 
travel of the locomotive may be made 
more complicated by placing a_rheo- 
stat and controlling switches in the 
line, so that the engine can be started 
and stopped at will from a distance 
and the specd regulated. Automatic 
switches can be attached at the ends 
of the line to break the circuit when 
the locomotive passes a certain point. 
One connection from the batteries is 
ade to the trolley wire and the other 
1. ‘The “connection for the 
runs from one binding post to 
the trolley and this connection must 
be well insulated to avoid a shovt- 
cuit. ‘The other binding-post is con- 
nected to the frame. 
The cost of making the wheels and 
ug the track will nol be over 
track can be made from 
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strips of tin pul 


nt a saw cut made in 
pieces of wood used for "This 

save buying a uted by 
Maurice E, Puller, San Antonio, ‘Texas. 


Demagnetizing a Watch 
THE BOY MECHANIC — 1913 

A lest ean be made to know if your 
wateh is magnetized by placing a small 
compass on the site of the waich near- 
est the eseapement wheel. If the & 
pass pointer moves with the escapement 
wheel the watch is magnetized. A 
magnetized wateh must be placed in a 


ing current of 
cleclricity flowing through it to remove 
{he magnetism. "A demagnetizer can 
he made as shown in the illustration, 
‘i'wo end pivees for 
shown in Fig. 1 from 4-in, wood. 
ends are fastened together, Fixe 
cardboard 


tipo the spool thus form 
of No. 16 collon-covered 
‘As it will be necessary to place a 16-cp. 
lamp in series with the coil, botlt the 
coil and lap can be mounted on a sui 

able base and connected as shown in 
Hig. 3. The current, which must be 
110-volt alternating current, is turned 
on the lamp and coti and the magnet- 
ized walch slowly drawn through the 
opening in the center of the coil. 
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Wire Terminals for Battery Con- 
nections 


Good conneetions on the end of wires 
for baticries can be made from colter 
pins, Fig. 1, about 14 in. long. Bach 
end of the wire is put through the eye 
of a colter pin, twisled around ilself 


Cotter Pin Wire Terminals 
and soldered. ‘The connection and eyo 
are then covered with tape as shown in 
Hig. 2. When connecting to batteries, 
spread the pin and push the parts une 
der the aut with one part on each side 
of the binding-post. When the nuts 
are tightened ‘the connection will be 
better than with the bare wire-—Cone 
teibuted by Howard 8. Bott, 
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How to Make a Static Machine 


Static electricity is produced by re- 
volving glass plates upon which a num= 
ber of sectors ar 


ry to 
ne, and the glass 
cient size to cut a cir 
neter. A hole 


should be of sw 
cular plate 16 in 
must be made exactly in the center of 
cach plate, and this should be done 
before cutting the circle. One of the 
best ways to make the hole is to drill 
the: glass with a very hard-tempered 
drill, the cutting edge of which should 
be kept moistened with 2 p: 
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pentine and 1 part sweet oil while 
drilling. ‘The | s to be made 3, 
in diameter, ‘The cirele is then marked 
on cach plate and cut with a glass 
cutter. ‘The plates are irned up, after 
they are mounted, by helding a piece 
of emery wheel to the edges while they 
are turning. Water should be applied 
to the edges while doi the work. 
"The sector: e cut from tinfoil, 14% 
in, wide at one end, % in. at the oth 
and in, long. A thin coat of shell 
varnish is applied to both sides of the 
, and U6 sectors put on one side 
of each plate, as shown in Fig. 1. ‘The 
can be warked on the oppo- 
sile side of the plate and a circle dravin 
as a guide to place the sectors at proper 
rvals, 


ctors should lie flat on the 
glass with all parts smoothed out so 
that they will not be torn from their 
places as the plates revolve. ‘The shel~ 
¢ should be tacky when the pieces of 
Moil are put in 
“Lhe collectors are made, in 
Fig. 2, from about 14-in. ‘copper wire 
with two brass balls soldered to the 
ends. ‘The fork part is G in. long and 
the shank 4 in. Holes are drifled on 
the inside of the forks, and i 
serted and soldered. ‘These pin 
tecth, should be long enough to be very 
close’ to the sectors and yet not scratch 
them when the plates are turning. 


me of the machine is made 
y kind of finished wood with 
dimensions shown in Fig. 3, the side 
pieces being 24 in, long and the stand- 
ards 3 in, wide. ‘The two pieces, CC, 
Fig. 3, are made from solid, close- 
grained wood turned in the sh: 
shown, with the face that rests agai 
the plate 4 in. in diameter, and the 
outer end 1% in. in diameter, the 
smaller end being turned with a groove 
for a round belt. Before turning the 
pieces a hole is bored through each 
piece for the center, and this hole must 
be of such a size as to take a brass tube 
that has an internal diameter of 3 in 
‘The turned pieces are glued to the glass 
plates over the center holes and on the 
same side on which the sectors are fast- 
ened. Several hours’ time will be re- 
quired for the glue to set. A fiber 
washer is then put between the plates 
and a brass tube axle placed through 
the hole. ‘The -plates, turned wood 
pieces, and brass axle turn on a 
stationary axle, D. 
le drive wheels, ER, are made from 
iin, material 7 in. im diameter, and 
are fastened on & round axle cut from 
a broom handle, "his wood axle is een 
trally bored to admit a metal rod tight 
ly, and extends through the standards 
with a crank attacked to one end. 
Two solid glass rods, GG, I 
di 


ig. 4, 
in diameter aud 15 in, long, are 
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filled in holes hored into the end pieces 
of the frame. ‘wo pieces of 1-in. brass 
tubing and the di 
ave solder 
2 or 24 in. in diameter. 
of the collectors are fitted 
th the ends extending, to which 
ing handles are attached. Brass 
halls are soldered to the upper ends of 
the discharging rods, one h 
bull and the other one $ i 

Caps made from brass are 
tightly on the ends of the stationary 
shaft, D, and drilled through their 
diameter to adini copit rods, 
KK, which are bent as shown, ‘Tinsel 
or fine wire such as contained in flex- 
ible electrie wire are soldered to the 
ends of these rods, ard the brushes 
thus made must be adjusted so they 
will just touch the plates. ‘Phe eaps 
are filled with serews for adjusting the 
brushes. ‘These rods and brushes are 
called the newtralizers, A little experi- 
menting will enable one to properly 
Jocale the position of the neutralizers 
for best results—Contributed by C. 
Lloyd Enos, Colorado City, Colo, 

THE BOY MECHANIC ~ 1913) 
Mercury Make-and-Break Connee= 
tions for Induction Coils 


Induction coils operating on low 
vollaye have am: ‘break connec 
tion called the “buzzer? to increase the 
discharge. ‘Iwo txpes of 
and-break connection are used, 
the common “buzzer operated by the 
ism of the core in the coil and 
the mereury break operated by a small 
motor. lie sketeh herewith 
to make the motor-operal 
‘two blocks of enailed together 
in the shape of da small motor 


turning it will deser 
in diameter. A small connecting bar is 
coin piece of brass § in. thiek, + 
in, wide and 1 in. long and a hole 
drilled in each end; one hole to fit the 
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motor shaft and the other to slip on a 
No. 12 gauge wire. ‘Iwo L-shaped 
pieces of brass are fastened to the side 
of the block and drilled with holes of 
such a size that a No, 12 gauge wire 
will slip through snugly. Place a No. 


‘Motor-Driven Make-and-Break 


12 gauge wire in these holes and bend 
the top cud at right angles, 

Put the comnecting brass har on the 
motor shaft with washer. Jilted tight 
on each side and slip the other end 
over the bent end of the wire, Have 
the wire plenty tong co it can be cub 
to the proper length when the parts are 
all in place. A small round bottle about 
4 in, in diameter is now fitted in a hole 
that has been previously bored into the 
middle of the bottom block and close 
up to the verlical piece. ‘This should 
only be bored about half way through 
the block. ‘The wire is now cut 0 at 
the length of the stroke the end will 
come {o about one-half the depth, or 
ihe middle of the bottle. * 

Fill the botile with merenry.to a 
point so that when the motor is run- 
uing, the end of the wire will be in the 
mercury for about onedalf of the 
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stroke. Cover the mereury over with a 
Tittle aleohol. A No. 14 gauge iron 
wire is bent and put inlo the side of the 
bottle with the end extending t> the 
Dotlom, he other end of this wire is 
allached io one hinding-post placed at 
the end of the bottom vlock. ‘The cther 
binding-post is connected to a sieall 
brass brush attached to the side of the 
verlieal piece, which is placed with 
some pressure on the moving wire. he 
motor ean be run with a current from 
a separate course or connceted as shown 
on the same batteries with the eoil. " 
proper licight of the mereury ean 
regulated for best resulls, ‘The 

is if the evil is 
for writing code signals, wireles 
Contributed by Haraden Pratl, Sam 
canciseo, Cal. 
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An Electric Post Card Projector 


A post card projector 
ment for projecting on as 
darkened roi 


an instru- 


magic | a 
requires no-expensive condensing lens, 
and second, the objects to be projected 
have no need of being transparent, 
‘Two electric globes are made to cast 
the strongest possible light on the pic= 
ture card set between them and in 
front of which a ens is placed to pro- 
ject the view on the screen, the whole 
being enclosed in a lighttight box. 
‘The hox can be made of selected oak 
or mahogany, ‘The lens to be used as 
a projector Will determine the size of 
the box to some extent. ‘The measure- 
ments se instrictions are 
for a tens of abut 5 in, focal length, 
‘The box should be constructed of 
seasoned wood and all joints made 
care so they will be lig 
‘The portion shown carrying the lens 
in Fig. 1 is made to slide in the main 
body of the lantern for focusin; 
box should first be mad: 5% in, wide, 
54% in. high and 11 in, loxg. A hole is 
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cut in the back of the box 4 by 6 
represented by the dotted line in Vij 
2 This will be % in. from the top and 
bottom and 244 in. from each end of the 
outside of the box. Two 
¥Y, in. wide and 6Y% in, lon 
along the top and bottom of the back, 
‘The door covering this hole in the back, 
and, which is also used as a carrier for 
the ‘post cards, is made from a board 
AY in, wide and 6% in, long, The 
door is hinged to the lower strip and 
held in position by a turn button on the 
upper sip. ‘The slides for the picture 
cards are made from strips of tin bent 
as shown, and tacked to the inside sur- 
face of the door. 

The runners to hold the part carry-, 
ing the lens are two pieces 24% in, wide 
by’ in, long and should be placed ver- 


in, 


ir Sr 


ae 


ereecroq 


@) 


> 
——g pe 


Details ofthe Post Gard Lantern 


tically, AA, as shown in Fig. 1, 34% in, 
from each ‘end, An open space 4 in, 
wide and 5 in, high in the center is for 
the part carrying the lens to slide for 
focusing, ‘The part carrying the lens 
is a shallow box 4 by 5 in. and 2 in, 
deep in the center of which a hole is 
cut toadmit the lens, Ifa camera lens 
is used, the flange should be fastened 
with screws to the front part of this 
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shallow box. ‘The sides of this box 
shold be made quite smooth and a 
good, but not tight, fit into the runners. 
Plumbago can be rubbed on to prevent 
sticking and to dull any rays of light. 
Two keyless receptacles for electric 
gdobes are fastened to the under side of 
the top in the position shown and con- 
nected with wires from the outside, 
‘Ewo or three holes about 1 in. in die 
ameter should be bored in the top be- 
tween and in a line with the lights, 
‘These will provide ventilation to keep 
the pictures from being scorched or be- 
coming buckled from. the excessive 
heat, “Phe holes must be covered over 
on the top with a piece of metal or 
wood to prevent the light from show- 
ing on thé ceiling. ‘This piece should 
not be more than 44 in, high and must 


Post Gard Lantern Complete 


be colored dead black 
no rellection, 
‘The rellecto 
or nickel-plate¢ 
as shown, and eatending the whole 
height of ‘the lantern, ‘The length of 
these reflectors can be determined by 
the angle of the lens when covering the 
picture. This is clearly shown by the 
dotted lines in 1. ‘The reflectors 
miust not interfere with the light be- 
tween the picture and the lens, but 
they must be sulliciently large to pre- 
veut any direct light reaching the lens 
from the lamps. In operation place the 
post card upside down in the slides and 
close the dvor. Sliding the shallow 


le to cause 


re made of sheet tin 
a curve 
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box carrying the lens will focus the 
picture on the screen. 
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How to Make an Electrolytic Rectifier 


Many devices which will change al- 
ternating current to a direct current 


‘Electrolytic Rectifier and Ci 


have been put on the market, but prob- 
ably there is not one of them which 
suits the amateur’s needs and pocket- 
hook better than the electrolytic rec 
tifier, 

For the con: 
ificr four 2-ql, fruit jars are requ 
In each place two electrodes, one of 
ead and one of aluminy he im 
mersed surface of the aluminum should 
be ab in, and the lead 24 sq. 
in, The sed surface of the lead 
being greater than that of the alumi- 
num, the lead will have to be crimped 
as shown in Fig. 1, in both Fig. Land 
2, the lead is indicated by L and the 

uum by A. 

The solution with which each jar is 

to be filled consists of the following: 


blespoontuls 
blespoontuls 


be taken to leave the 
5 made as shown in Tig. 
‘The alternating current comes in on the 
wires as shown, and the direct current 
is taken from the pomt indicated. 

The capacity of this rectifier is from 
3 to 5 amperes, which is sufficient for 
charging small storage batteries, run- 
ning small motors and lighting ‘small 
Jamps_—Contributed by J..H. Craw- 
ford, Schenectady, N. Y. 
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A Gas Cannon 

If you have a smal! cannon with, a 
bore of 1 or 11% in., bore out the fuse 
hole large enough to tap and fit ina 
small sized spark plug such as used on 
a gasoline engine. Fill the cannon with 
gas from a gas jet and then push a 


Spanic PLUS 


“Gas Cannon Leaded 


cork in the bore close up to the spark 
plug, Conncet one of the wires from a 
battery to a spark coil and then to the 
spark plug. Attach the other wire to 
the cannon near the spark plug. Turn 
the switch to make a da loud 
report will follow, °- Contributed by 
Cyril Tegner, Cleveland, O. 


How to Make an Ammeter 


he outside case of this instrument is 
made of wood taken from old ci 
boxes with the exception of the 
If carefully aud neatly made, the 


ished instrument will be very s 

factory. ‘The measurements here given 
need inot be strictly followed out, but 
ce be governed” by circumstances. 


Tue case should first be made and var- 
ed and while this is drying, the 
al parts can be put together. 

is a board 4% in. thick, 6 
in, wide and 63% in. long. TI 
cdges of this board ave chamfered. 
‘The other parts of the case are made 
from the cigar box wood which should 
be well sandpapered to remove the 
labels. ‘The sides are 34 in. wide and 
5 in, fom; the top and bottom, 3% in. 
wide and ‘4 in, long. Glue a three- 
cornered piece, A, Fig. 1, at cach end 
on the surface that is to be the in- 
side of tie top and bottom pieces. 
‘Miter the glue is set, fasten the sides to 
the pieces with glue, and take care that 
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the pieces are all sq 
glue is set, this square box is well 
sandpapered, then centered, and fast- 
ened to the’ back with small screws 
turned into each three-cornered pice. 

‘The front, which is a piece 5% in. 
wide and 6% in. long, bas a circular 
opening cut near the top through 
which the graduated scale may be 
seen, ‘This front is centered and fast 
ened the same as the back, and the four 
outside edges, as well as the edges 
around the opening, are rounded. ‘The 
whole case can now be cleaned and 
stained with a light mahogany. stain 
shed. Cut another piece of 
s. 2and 8, to just fit in- 
side the case and rest on the ends of 
the three-cornered pieces, A, and glue 
to this board two smaller pieces, C, 3 
in, square, with the grain of the wood 
in akernate directions to prevent warp- 
ing. All of these pieces are made of 
the cigar box wood, Another piece, 
D, 3% in. thick and 3 in. square, is 
placed on the other pieces and a U- 
shzped opening 1% in, wide and 2% 

h sawed out from all of the 
‘as shown. The piece D is at- 
iecee C with four Y4-in. 
pieces 25% in, long. 

A magnet is made from a soft piece 
of iron, E, about % in, thick, 14 in, 
wide and 234 in. long. Solder across 
cach end of the iron a piece of brass 
wire, F, and make a turn in each end 
of the ‘wires, forming an eye for a 
screw. ‘These wires are about 244 in. 
long. Wind three layers of about No. 
UL double cotton-covered copper wire 
on the soft iron and leave about 5 or 
6 in. of each end unwound for connec- 
tions. 

‘The pointer is made as shown in 
Fig. 6 from 1/16-in, brass wire filed to 

ie a point at both ends for a spindle. 
About % in. from each end of this wire 
are soldered two smaller brass wires 
which in turn are soldered to a strip 
of light tin 4 in, wide and 25% in, long. 
The lower edge «i this tin should be 
about ¥% in. from the spindle. ‘The 
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Details of an Ammeter 


pointer is soldered to the spindle % 
in, from one end, All of these parts 
should be brass with the exception of 
the strip of tin, Another strip of tin, 
the same the first, is soldered to 
two br Sas. shown x. 4. 
These wires should be about 1 in, long. 

‘The spindle of the pointer swings 
freely between ty G, 
1/10 in. thick, % in, wide and 24% in. 
Jong. A smail hole is countersunk in 
cone of the bi < end of 
the spindle and a hole 4% in, neter 
drilled in the other and a thumb nut 
Ken from the binding-post of an old 
altery soldered over the hole so the 
screw will pass through when turned 
into the nut. The end of the screw is 
countersunk ( receive the other end 
of the spindle, tock nut is necessary 
to fasten the screw when proper ad- 
justment is dl. A hole is drilled 
in both ends of the bars for screws to 
fasten them in place. ‘The bar with 
the adjusting serew is fastened on the 
back so it can be readily adjusted 
through the hole H, bored in the back. 
‘The pointer is bent so it will pass 
through the U-shaped cut-out and up 
back of the board B.A brass pin is 
driven in the board B to hold the 
pointer from dropping down too far 
to the left, Place the tin, Fig. 4, so it 
will just clear the tin, Fig.'5, and fasten 
in place. The magnet is next pla d 
with the ends of the coil to the back 


d the top just clearing the tin strips. 
wo binding screws are fitted to the 
bottom of the back and connected to 
the extending wires from the coil, 

‘The instrument is now ready for cal- 
ibrating. This is done by connecting 

in series with another standard am- 
meter which has the scale marked in 

jown quantities. In this series is 
also connécted a variable resistance 
and a battery or some other source of 
ent supply. ‘The resistance is now 
sted to show .5 ampere on the 
standard ammeter and the position of 
the pointer marked on the scale. 
Change your resistance to all points 
and make ihe numbers until the entire 
scale is complete. 

When the current flows through the 
coil, the two tinned strips of metal are 
magnetized, and being magnetized by 
the same lines of force they are both 
of the same polarity. Like poles repel 
cach other, and as the part Fig. 4 is 
not movable, the part carrying the 
pointer moves away. The stronger the 
current, the greater the magnetism of 
the metal strips, and the farther apart 

I be forced, showing a greater 
defection of the pointer.—Contributed 
by George Heimroth, Richniond Hill, 
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Electric Light Turned On and Off from 
Different Places 


ce it would be to have an 
ht at the turn in a stairway, 


How 4 
electr 


or at the top that conld be turned on 
before starting up the stair and on 


reaching the top turned out, and viee 


Wiring Diagram 


versa when coming down, ‘The wiring 
i im as shown in the illustration 
will make this a ph nt reality. ‘This 
wiring may be applied in numerous 
like instances, ‘The electric globe may 
be located at any desired place and the 
two point switches are connected in 
series with the source of current as 
shown in the sketch, ‘The light may be 
turned on off at cither one of the 
switches—Contributed by Robert W. 
Hall, New Haven, Conn, 
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How to Make a Bunsen Cell 

‘This kind of a cell produces a high 
e.m. £ owing to the low internal resist- 
an re a glass jar such as used 
for a gravity battery, of, if one of these 
cannot be had, get a glazed vessel of 
similar constriction, ‘Take a piece of 
sheet zine large cnough so that when 
it is rolled up in the shape of a cylinder 
will clear the edye of the jar by about 
¥, in, Solder a. wire or binding-post 
fo the edge of the cylinder for a con- 
nection, Secure a small unglazed vessel 
to fit inside of the zinc, or such a recep- 
tacle as used in a sal ammoniac cell, 
and fill it with a strong solution of 
nitric acid. the outer jar with a 
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Cross Section and Completed Cell 


solution of 16 parts water and 5 parts 
sulphuric acid. ‘The connections are 
made from the zine and carbon, 
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How to Make an Electrical Horn 


jecure an empty syrup or fruit can, 
kind having a smooth flat bottont 
do. If the bottom is not perfectly 
flat, it will interfere with the regular 
tone vibrations, and not produce the 
Fight so Remove the label by 
soaking it in hot water. ‘Take an ordi- 
ry electrical bell and remove the 
gong, clip off the striking ball and bend 
the rod at right angles. Cut a block 
of wood % in. thick, 5 in. wide and 
8 in, long for the base. Fasten the 
can on it with a piece of sheet brass or 


‘Tin Can and Bell Parts 


tin as shown in the sketch. Mount the 
bell vibrator on the base, using a small 
block of wood to elevate it to the level 
of the center of the can, and solder the 
end of the vibrator rod to the metal, 


GRANDDAD'S ELCTRICITY BOOK 


Conncet two dry cells to the bell vi- 
brator, and adjust the contact screw 
until a clear tone is obtained. The rap- 
idly moving armature of the bell vi- 
brator causes the bottom of the can to 
vibrate with it, thus producing sound 
waves. ‘The pitch of the tone depends 
on the thickness of the bottom of the 
This horn, if carefully adjusted 
ing two cells of dry battery, will 
give a soft pleasant tone that can be 
heard a block away. If the two pro- 
jecting parts of the vibrator are sawed 
off with a hacksaw, it can be mounted 
on the inside of the can. ‘This will 
make a very compact electric hor 
only the ean is vistble—Contributed by 
John Sidelmier, La Salle, UL. 
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A Small Home-Made Electric Motor 


‘The accompanying photographs 
show the construction of a very unique 
clectric motor, the parts consisting of 
the frame from an old bicycle pedal 
wrapped with insulated wire to make 
the ure and three permanent 

cuets taken from an old telephone 
agneto. ‘The pedal, being ball be 
ing, rotated with very litile friction 
and at a surprisingly high 


mn) 


‘The Motor Complete 


‘The dust cap on the end of the pedal 
was removed nd a battery connection, 
having quite a length of ‘threads, was 
soldercd to it as shown in the photo- 
graph, ‘The flanges were removed 
from an ordinary spool and two strips 
of brass fastened on its circumference 
for the commutator. ‘The spool was 
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Commatator Parts 
post nut. ‘The shape of this nut made 


a good pulley for a cord belt—Con- 
tributed by John Shahan, Attalla, Ala, 
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Finding the Horsepower of 
Small Motors 


A small motor often excites curi- 
ity as to ils rue horsepower, or frac- 
tion of epower, Guesses in this 
dire remarkably for the same 
c. It is comparatively 
asy to determine the horsepower put 
cout by almost any machine by the fol- 
lowing method whi intended for 
mall battery motors and small steam 


ing the description, it 
may be well to know what horsepower 

s. Horsepower is the rate of 
and a unit is equal to 33,000 ft. 
per minute, or 550 ft. Ib. per second. 
fling 33,000 Ib, 1 ft. in one 


may be applied to the problem of 
the horsepower of a motor by 
ing a piece of twine about 25 
to the shaft of the engine or 
to be tested in such a way that 
=ft revolves it will wind 
the string similar to a windlass, 
ce the motor in such a position 
{the twine will hang freely without 
< anything; out of a high win- 
dow will do, Fasten a weight to the 
other end of the line as heavy as the 
motor or engine can lift and Still run, 
igh enough to slow the 

er down a liltle, bet uot to stop it. 
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Mark the position of the w 
start the motor, at th 
curately measuring time in minutes 
i to Tift the weight 
nt to the hi 
sure accurately the disiance 
in feet covered by the weight in its 
ascent and obtain the correct w 
in pounds of the weight, 
Maltiply the weight by the distance 
covered and divide the result by the 
aumber of minutes or fraction of a 


0000 and the quotient will 
epower of the motor or 


pan illustration will make 
this solution much plainer. Suppose 
the motor will lift a weight of UIb. and 
slill revolve, nds oF 1/6 
of a minute. Multip iy 30 we wet 
30, which divided by U6 gives 130, 
‘This in (urn divided ‘by 33,000 equals 
in round numbers 1/200 part of a 
horsepower-—Contributed by Harold 
TH. Cutter, 
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How to Build a Wind Vane 
with an Electric Indicator 


Quite often it is practically impos- 
sible to ascertain the direction of the 
wind by observing an ordinary wind 
vane on account of the necessity of lo- 
cating the vane at such a height that 
it may give a true indication. By 
means of the device shown in Fig. 2, 
the position of the vane may be deter- 
mined without actually looking at the 
vate itself and the indicating’ device 
may be located almost anyvliere and 
independently of the position of the 
wind vane. 

‘The principle upon which the device 
operates is that of the Wheatstone 
bridge. The position of the moving 
contact A, Fig. 1, is controlled by the 
wind vane. ‘This contact is made to 
wove over a specially constructed re- 
sistance R, Fig. 2. A second movable 
contact, B, is controlled by the observer 
and moves over a second resistance, 
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identical with that over which the con- 
tact A moves. These two resistances 
are connected so as to form the two 
main branches of a Wheatstone bridge ; 
the points A and B are connected to the 
current-detecting device, which may 
be a galvanometer or telephone re- 
ceiver, and current is supplied by a 
number of dry cells, 

order to obtain a balance—that 
is, no current through ihe receiver—the 
points A and B must occupy corce- 
sponding positions on their respective 
resistances, If the two resistances 
over which the points A and B move 
are mounted in the same position with 
respect to the cardinal points of the 
compass, then the points themselves 
will always be in the same position 
with respect to the cardinal points 
when a balance is obtained. The ar- 
row head on the wind vane and the 
point A are made to occupy corre- 
spondi positions, and hence the po- 
sition of the point B, when no current 
passes through the receiver, is an in- 
dication of the direction in which the 
wind vane is pointing, 

‘The principal parts in the construc- 
tion of the device are shown in the il- 
lustration, and the following descrip- 
tion of their construction may be of in- 
terest to those who contemplate build- 
ing the indicator, 


mann , 
iit 


Fig. (The Diggram of » Whetstone Dridge Which 
& Points of Contact Sa Placed That a 
Obisined 


Procure two pieces of ih-in. hard 
rubber, 1% in, wide by 24 in, long, 
Clamp ‘these, side by side, between two 
boards and smooth down their edges 
and ends, and then file small slots in 
the edges with the edge of a three- 
cornered file. These slots should all 
be equally spaced about yy in. apart. 
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Have the pieces clamped together 
while filing the slots and mark one 
edge top and one end right so that 
the pieces may be mounted alike. Now 
procure a small quantity of No. 20 
gauge bare manganin wire. Fasten 
one end of this wire to one end of 
the pieces of rubber by winding it in 
and out through three or four smali 
holes and then wind : around the 
piece, placing the various turns in the 
small slots that were filed in the edges. 
After completing the winding, fasten 
the end just as the starting end was 
attached. Wind the second piece of 
rubber in a similar manner and make 
sure to have the length of the free ends 
in each case the same. Obtain a cylin- 
der of some kind, about 8 in, in diam- 
eter, warm the pieces of rubber by dip- 
ping them in ‘hot, water, bend them 
around the cylinder and’ allow them 
to cool. 

A containing case, similar to that 
shown in cross section in the upper 
portion of Fig. 2 should now be 
constructed from a good quality of 
tin or copper. ‘The inside diameter of 
this case should be about 1 in, more 
than the outside diameter of the re- 
sistance ring R, and it should be about 
3 in, deep. ‘The top C may be made 
curved as shown in the illustration, 
and should be fastened to the case 
proper by a number of small machine 
screws, ‘The base of this case may be 
made so that the whole device can be 
mounted on the top of a pole. 

Mount a piece of %4-in. steel rod, 
about 1% in, long, with a conical hole 
jn one end, in the center of the bottom 
of the case as shown by M. A number 
of supports, similar to the one shown, 
should be made from some Y-in, hard 
rubber and fastezed to the sides of 
the case, to support U:¢ resistance ring. 
‘The dimensions of these supports 
should be such that the ends of the 
piece of rubber, forming the ring, are 
against each other when it is in place. 
The upper edge of the ring should be 
about 2 in, above the bottom of the 
case. 

Next, mount a piece of brass tube, 
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«, Vane with Relstance Co, an 
ging of tnalentor Which to identical wth Th 


Fig. 2-The We 
o 


D, in the exact center of the top and 
perpendicular to it, A washer, E, may 

be soldered to tie top ‘so as to 
in holding the tube. Procure a 
piece of steel rod, F, that will fit in 
the tube D and turn freely. Sharpen 
one end of this rod and mount a brass 
wind vane on the other end. A small 
metal cup, G, may be soldered to a 
washer, H, and the whole mounted on 
the steel rod F in an inverted position 
as shown, which will prevent water 
from getting down inside the case 
along the rod. The cup G may be 
soldered directly to the rod. Make a 
small arm, J, of brass, and fasten a 
piece of light spring, K, to one side 
of it, near the outer end, then mount 
the arm on the steel rod. so that it is 
parallel to the vane and its outer end 
points in the same direction as the ar- 
row on the vane. The free end of the 
light spring on the arm J should be 
broad enough io bridge the gap be- 
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tween adjacent turns of wire on the 
resistance ring. Four bindings should 
then be mounted on the inside of the 
case and all insulated from it with the 
exception of number 1. Numbers 2 

1d 3 are connected to the ends of the 
winding and number 4 is connected to 
number 3. 

A second outfit should now be con- 
structed, identical with the one just 
described except that it should have 
a flat top with a circular scale mounted 
on it, and the arm L should be con- 
trolled by a small handle in the center 
of the scale. The position of the con- 
tact B may be indicated on the scale 
hy a slender pointer, attached to the 
handle controlling the arm L. 

Four leads of equal resistance should 
be used in connecting the two devices 
and the connections made as shown. 
An ordinary buzzer placed in the bat- 
tery circnit will produce an interrupted 
current through the bridge circuit and 
a balance will be obtained by adjust- 
ing the contact point B until a mine 
imum hum is heard in the telephone 
receiver. 
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To Make an Electric Piano 


Make or buy a table, ahout 3 ft. long 


232 
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and 1 ft. or more wide, and about 2% 

Nail a board, A, Fig, 1, about 
wide and of the same Tength as 
to the table, as shown in the 
m. Paint the table any color 


desired. 
Purchase a dozen or s 


battery clee- 
trie bells (they are cheaper if bought 
the dozen rew them to the 
Arrange the bells 
own at B, Fig. 2. Bore 


wires to pass 
Buttons for the bells m 
per tom 


y be pur- 
Ke them 


nd cut it round, about 24% in. in 
nd Y in. thick, Vig. 3, and 
re two holes, C and D, through it, 

1 get two posts, about 1 in, long, 
attery posts will do) and put them 
thro the hole: i Cut 


Jt may be either 
screwed down, 

Make two holes in the table for each 
Hutton and its wires, as at H, Fig, 2. 
i or screw the buttons to the table, 


Bggggggggg9 


How the Electric Piano is Constructed 
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as shown in Fig. 5, with the wires un- 
derneath, ‘he connections are simple: 
J, Fig, 9, is a wire running from one 
cud of the table to the other end, at- 
tached to a post at each end; J is an- 
other wire attached in the same way 
Lis the carbon wire running from the 

teries to 1; Mss the zine wire run- 
¢ frum the batteries to wire J; O 
indicates the batteries; P is a wire run- 
ning from J to one post of a button; Q 

nother Wire running from the other 
post of the button to one of the posts 
of the bell; R is a wire running from [ 
to ong post of the bell, When the but- 
ton S is pressed, the bell will ri 
ch button should be con 
its bell in the same way—Contributed 
by Vincent de Ybarrondo, 

THE BOY MECHANIC ~ 1919 
A Home-Made Daniell Cell 


‘An effective Daniell galvanic cell 
may be constructed from material cost- 
ing very little money. A common tin 
tomato cau with a copper wire soldered 
to the top forms the jar 
clectrode. A piece of discarde 
vine rolled into an open cylinder of 
about L4-in, diameter, 5 in. long, with 
a copper wire soldered at one end 
forms the negative electrode. 

‘Fo make the porous cell, roll a piece 
of heavy brown wrapping pape 
blotting’ paper, into a lube of seve 

about # in, Jong with an 
‘the paper 


thicknesse: 


firmly to prevent 4 
one end with pl 
thick, It is well to slightly 
in the plaster. 
{be unsized so that the 


paper 
solution 
mingle through 
the pores 
Two 
are necess:ir} 
the cell. Mal 
stones seinen 
ina gla 
wooden ve 
bine vit 
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Porch zine 
water, Dilute 


some oil of vite 
ot (sulphuric 
acid) with about 
12 times its 
meastire of water 
and keep in a bottle when not in use, 
In making up the solution, add the acid 
to the water with constant stirring. 
Deo not add water to the acid, 

cell is charged by placing the 
ine in the paper tube and both placed 
to the tin can. Connect the two 
uur the dilute acid into 
the porons cell around the zine, and 
then immediately turn the blue vitriol 
n into the can outside the paper 


tes at once and 
ic copper begins to deposit on 
ide of the can, It is best to let 
the action continue for a half hour or 
so before putting the cell into use, 


‘THE BOY MECHANIC ~ 1913. 
Home-Made Electric Clock 


‘The clock illustrated herewith is 
driven by means of electromagnets act- 
ing directly on the pendulum bob. Un- 
like most clocks, the pendulum s 
forward and backward i 
ally. ‘The construction is very simple, 
ani the result is not only novel but well 
worth while, beeause one does not have 
to bother about winding a clock, sue 
as this one, says the Scientific Am 


gene! 


by 64% in, by 1k 
Secured centrally “on this 
34,-in. bar, 6 in, long and 
in, away, is an 


s y 
at each side of this, 
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‘Magnetic Clock 


clectromagnet, 3% in. in diameter 
Ifa in, Wgh, Two uprights, TY in. 
high and | { in, in liamete: 
in the bese bar, and 

the top by a brass yoke 
the clock frame is Supported. Just be- 
low the yoke piece a hole is drilled in 
cach upright to receive the pivot pins 
of the erosspicce secured to the upper 
end of the pendulum rod, ‘The pendu- 
Tum bob at the lower end is adjusted 
to swing just clear of the, electromag 
nets, Mounted at the right- 
of the hase are three tal L 

the center one heing 2% in. hi 
the other two 25% in, high, 


ch, and 
his 
fitted with a piece of copper wire pro- 


ded with a small brass spring tip. 
These springs lic in the plane of the 
pendulum, which serves to swing the 
central tip first against one and then 
against the other of the side tip: 

by closing the circuit of first one 
net and then the other. Each m 
attracts the pendulum until its cire 
is broken by release of the center tip, 
and on the return swing of the pen 
dulum the circuit of the other magnet 
is similarly closed. ‘Thus the pendulum 
is kept in motion by the alternate mag- 
netic impulses. The clock train is 
taken from a standard clock and the 
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motion of the pendulum is imparted to 
the escape wheel by means of a pawl, 
bearing on the latter, which is lifted at 
each forward stroke of the pendulum 
hy an arm projecting forward ft 
pivotal end of the pendulum rod. 
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How to Make Miniature Electric Lamp 
Sockets 


A socket for a miniature Jamp can be 
de as shown in the sketch, A brass 
spring wire is wound around the base 
of the threads on the lanip and an eye 
turned on each end to receive a screw 
and a binding-post, as shown in Fig, 
1. A piece of metal, preferably copper, 

ached toa wood base as shows 
in Tig. 2 and the coil-spring socket 
iastened across it in the opposite direc- 
nd the wire so that the spring 
presses the lamp nst the metal. If 
the wire fits the lamp loosely, remove 
the lamp a the sides of the coil 
closer together. ‘The metal parts can 


‘Wire Socket 


be attached to any smooth surace of 
wvod without making a regular base, 
—Contribsiced by Abner B. Shaw, No. 
Dartmouth, Mass. 
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How to Make an Electric Stove 


for 1 
stove are: “two 
plates of the same si 
clay; two ord 
about 1 Ib. of or, if this 
ot be obtained, thick sheet asbes- 
‘oblong piece of wood, 1 in. 
, 12 in, wide and 15 in. long; one 
all switch; one fuse block; about 80 
ft. of No. 22 gauge resistance wire,— 


a 
metal. pie 
1 Ib, of fire 
ing posts; 


GRANDDAD'S ELCTRICITY BOOK 


ver wire is better, it 
ds a higher temperature; two mid- 
sized stove bolts with nuts; one 
ameter 
abe bought 
nd two large 


isng, whieh 
local druggist, 


wood can be thy oughly 
on one side and the cori 
rounded off on the upper side. 
holes 
in ‘The two holes, E 
on the rim and should be exactly om a 
line with the hole D punched in the 
center, ‘The holes Band C are 
Jin, apart and should be at equal 
tances from the center hole D. 

rim of the second plate is drilled 
make two holes, AA, Fig. 2, that will 


Punch 
pe of the pie plates, as shown 


mateh the holes F and F in the first 

plate, Fig, 1. A round collar of 

vanized iron, PE, Big. 4, 3 in, high, is 
ule with a diameter to receive the 


st plate snugly, ‘Tyo small flaps 
are cut and turned out and holes 
punched in their centers, AA, to re- 
ceive serews for holdi it to the ba: 
‘Two Holts are soldered i» the holes E 
and B, Fig. 1, and used to hold the 


Details of Electric Stove 


ims of both plates together, when they 
are placed in opposite 

shown in 1. this 
open space between the plates. 


vill make an 
‘The 
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collar is then screwed to one end of 
as shown in Fig. 2, 
Two holes are bored through the 

» correspond with the holes D 

the bottom plate. The 
[cnt te, make two pieces, each 
n. I 


Flin: 
prope ing it. ‘These 
fubes are forced into the holes bored 


in the ments 
are “should extend about Y in, 
above the collar. ‘The mineral wool, 
JJ, Fig. 4, is then packed down inside 
the collar, unti ithin 1 in. of the 
top. This will allow the plate, Fig. 
to rest on the wool and the ends of 
lass tubes, GG, Fig. 4, to project 
ugh the holes D'and A of the plate, 
1. The rim of the plate should 
he level with the top edge of the collar, 
If »s is used, the sheets should 
be cut into disks’ having the same 
er as the inside of the collar, and 
s cuit Lo coincide with the holes D. 
and A of the plate. The small scraps 
should be dampened and made into 
pulp to fill the space I, Fig. 4. The 
plate, Vig. 1, is held to the base by two 
screws which are run through the holes 
BC ke the position shown by 


the g 
th 


4. 


are attached 
the base at D, Fig. 2, also the switch 
and the fuse block C, holes being 
bored in the hase to make the wire 
comiect ‘The reverse side of the 
‘i for the wi 
The points mai 
¢ the glass tubes; AA, the holes 
to Uie switch; and C, the fuse 
¥ es rin through the 
. 4, are allowed to 
pnections, 
nd the correct 
is to take 


wire tightly around it, allowing a 
space hetween each turt, ‘The tile is 
then set on‘its side with a block or 
brick under each end. It should not 
be set on end, as the turns of the wires, 
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when heated, will stip a 
contact with ¢a a ashort 
circuit. When the tile is in place, a 
short piece of fuse wire is fastened to 

1 of its two ends, A 5 
wire is about strong enou 
nection is made to these two wires 
from an eleetric-light se 
wire will get hot but 
the same color 
of the feed 
the fuse wire and x 
farther down the coil until a point is 
found where the resistance w 
a dull red. ‘This point am: 
proper length to eut it, as the wire 
should not be allowed to become any 
hotter, Tf the wire gets bright hot 
When the current is turned on, more 
whe should be added. ‘The wire is 
then made into a long coil by winding 
it around a large wire nail. “11 
should be open and about Y% i 

Next, the fire clay is moistened 
well mixed, using cre not to get i 
wet. It should have the proper con- 
sistency to mould well. The clay, LH, 
Fig. 4, is then packed in the first’plate 

height of about’ in, above th 
tim. While the clay is damp, one end 
of the coil is connected with the wire 
in the central glass tube, and the coil 
laid ina spiral’ winding ‘on the damp 
clay, KK, and pressed into it. WI 
is is done, the other end 
to the w jjecting frou. the outer 
glass, Luby these connections can- 
not be soldered, the ends of the wires 
should be twisted closely tosetl +t, so 
that the cireuit will not become broken, 
Make c coils of wire do 
wt touch each other or the top plate, 
‘The fuse wire (about 5 amperes) is 
put into the fuse block, and wires with 
a socket adapter connected to the two 
binding-posts. ‘The top plate is put in 
place and screwed down is com- 
pletes the stove. « 

It should be set aside in a warm 
place for a few days to dry out the 
packing. If it is not thoroughly dry, 
steam will form when the current is 


come in 


es is disconnected from 


udually moved 
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The top plate is 
ny noved when 
tributed by R. H, 
ines, Can, 


Cnonyn, St. Cath 
THE BOY MECHANIC ~ 1913, 
An Electric Engine 


‘The parts of this engine are sup- 
ported on a base % in. thick, 4 in, wide 
and Vin. long. ‘The upright B, Fig. 1, 


Shaft Turned by Magi 


which is % in, thick and 3 in 
secured ¢ about one-third 
of the distance from one end and fas- 
tened with a wood screw put throug 
from the under side. The magnet 
core C is made of a carriage bolt, 2Y% 
in. long, which is fastened in a hole in 
the top part of the upright B so that 
the end C will protrude slightly. Be- 
fore placing the bolt in the hole of the 
upright, slip on two cardboard wash- 
ers, each L in, in diameter, one at the 
head end and the other against the 
upright B. Wrap a thin piece of paper 
around the bolt between the washers 
aud wind the space full of No, 22- 
gauge magnet wire, allowing cach end 
to project for connections, 

‘The driving arm D, Figs. 1 and 3, is 
made of a piece of soft sheet iron, Yin. 
wide and 3 in. long. A small block is 
fastened to the lower end of the metal 
oted between two uprights, 44 
high, which are fastened to ‘the 
base. “The uprights on each side of 
kare better shown in Fig. 3. 
supports, each % in, thick and 
3. in, high, are fastened with screws 
about half way betwcen the end of the 
base and the upright B, Fig. 1. The 
cl view of these supports is shown in 
Fig. 2, at GG. A Yin, hole is bored 
through the top part of cach support 
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ill be in a line for the axle. 
he axle is made of a piece of steel 
¥% in. in diameter and about 4 in, long. 
An offset is bent in the center, as 
shown, for the crank. A small ‘fl 
wheel hed to one end of the 
shaft, ‘The connecting rod E, 
is made of wood and fastened to the 
upper end of the driving arm D with 
small screw or nail, ‘The contact F is 
made of a strip of copper, % in. wide. 
‘This is to open and close the cireuit 

the engine is running. ‘The con- 

made as shown in Fig. 1. 
Comnect two d to the bind- 
ing-posts and turn the flywheel. The 
current passing through the magnet 
pulls the driving arm toward the bolt 
head, whieh the shaft a half turn, 
‘The turning of the shaft pulls the arn: 
away fromthe copper piece F, caus- 
ing a break in the current. As the 
shaft revolves, the arm is again 
brought back against the copper strip 
F, thus the current is broken and ap= 
plied slution of the shaft— 
Contributed by S. W. Herron, Le 
Mars, Iowa, 
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Homemade ‘Telegraph Key 


piece of wood, ¥4 
5 in, long, 
base of this instrument. 


. thick, 2 in, 
used for the 
‘Two wire 


Key and Connections 


nails, cach 1 in. long, are used for 
the Cores of the magnets. Each nail 
js wound with three or four layers of 
fine insulated magnet wire, about No. 
25, gauge, similar to that used in elec 
trie bells, leaving about % in. of the 
cud bare’ so that they may be driven 
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into the wood base. ‘The connections 
for the coils are shown in the sketch, 
at A, 

About 1 in. behind the coils is fas- 
tened a small block of wood, the top 
of which is just even with the top of 
the n: the coils. A piece of tin, 
cut in the shape of the letter T, is 
fastened with two screws to the top 
of this block, and the end bent slightly 
so as to clear the top of the nails about 


fhe key lever is cut from a thin 
piece of wood, in the shape 
the sketch, and pivoted i 

hich is used as a base for the 
y. A piece of bare copper wire is 
fastened along the under side of the 


, pas 
the key and ‘attached to the base with 
a tack, acts as a spring to keep the key 
open.’ A small piece of tin is fastened 
tw the base under the knob of the key. 
Thi for making the contact between 
the copper on the key and the wires 
fro tiliedlivte key in pushed 

tributed hy W. H, Lynas. 


BOY MECHANIC —1913 
‘Lurning Lights On and Off 
from Any Number of Places 


can be done by the use of any 
roof r such as 


2 ee a 


those shown at Band C. ‘These are 
inserted between the two-way switches 
Aand D. Turning such a switch up or 
connects the four contact pieces 

r length 

hows con 


either 
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nection from A to D, when the lamps 
will be on, but by turning either of 
these four sw’ to its alternative 

S| ines, the 
ill he broken and the lig 
extinguished, When this has been 
done, the circuit may be restored and 
the lamps lighted by altering 
cither of the four switches in exactly 
the same way, and so on. 

It will be observed that a revers 
switch used iu this way practically un 
docs whatever is done by the other 
switehes, In the a 
gram only two revers 
shown and the light 
controlled from four distinct 
positions, Any number of reversing 
switches ean he placed between the 
two-way switeles A and D to inerease 
the number of places from which the 
lights could be turned on and off. 
Contributed by J. S. Dow, Mayfield, 
London. 


Mow to Make an Electric Pendant 
Switch 
IL is often desired to use a pendant 
switch for controlling clusters of in- 
candescent lamps. “When such a 
switch is not at hand, a very good 
can be made by s 
mmmon fuse plug inte 
the socket in 
to be controlled. 
way you get a safe, reliable, fused 
Contributed by C. C. Heyder, 
dW. 
THE BOY MECHANIC - 1912 
‘Pesting Small Electric Lamps 
“Phe accompan 
construction of 
testing miniature clectr 
hase is made to take 
h lamp battery. strips of 
brass, C and D, ave connected to the 
battery. ‘The lamp is tested by put- 
ting the metal end on the lower brass 
stvip and the side 
one, A great number of iamps can be 


n_ electric 
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Sec! on, 
through” A-B 


Lamp Tester 


ested in a short time by means of this 
device—Contributed by Abner B, 
Shaw, North Dartmouth, Mass. 
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A Vocket Voltammeter 

Remove the works and stem from 
a discarded do atch, drill two yw 
in. holes in th in, apart, and 
Fig. 1, ine 
¢ them from the case with & 

‘ol L wo strips of Tight card- 
wo as tu form two 
in. Jong and yy in. 
thick, open on the edges, On one of 
these forms wind evenly the wire taken 
from a bell magnet to the depth of 
V4 in. and on the other wind some 20- 
gauze wire to the same depth, Fasten 
the wire with gummed label to keep 
it frome ewwinding, 
to the back of the 
from each 
. 2, while 
nected to 
serted 
je from which the,stem was 
removed. Fasten a brass-headed tack 
the point F with sealing 
der and bend a wire in the 

n in Fig. 3 to swing freely 
the tack. Attach . piece of steel 
‘od, 4 in, long, in the center coil, C, 
Fig. 2. 

‘A rubber band, D, connects the steel 
rod C with the top of the watch case. 
ends of the rubber are fastened 
with sealing wax. ‘The rubber keeps 
the pointer at zero or in the middle 
of the scale. Do not use too strong 
a rubber. A may be made by 
cutting a piece of still white paper so 
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al of the watch. 

An are is cut in the paper, as shown in 
1, through which the indicator 

works. 

‘Yo calibrate the instrument, first 
mark the binding-post A, which is con 
nected to the cx I wire, for 

nperes and the other post, V, to the 
coil of small wire for Connect 
the lead and the post marked A to one, 
two and three cells and each time mark 
the plice of the pointer on the dial, 
Take corresponding readings ona 
dard animeter mark the fi 
ures on the dial, ‘The volt side of 
the dial may he calibrated in the same 
manner, using a voluneter instead of 
the anmeter, ‘The place where the 


=f 
naz Fea 
Ituamietes in 9 Watelr Ca 


ator comes to rest after discon- 
ng the current is marked ze1 
Contributed by Edward M, ‘Teasdale, 
Warren, Pa, 


TIE BOY MECHANIC — 1919 
Combination Telegraph and ‘Tele- 
phone Line 

The accompanying diagrams show 
conncetions for a short line s 


Tevcrne 
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telephone may be used in combination 
on the line. ‘The telephone receivers 
can be used both as receivers and trans- 
fers, or ordinary telephone trans- 
ters, induction coils and battery may 
he used in the circuit with a receiver. 
If a transmitter is used, its batteries 
be connected in circuit with a 


sing the telephone. Ona 
1000-f1. line, four dry cells will be sufli- 
cient for the telegraph instruments and 
two cells for the telephone,—Contrib- 
uted by D. W. Miller, 
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How to Make a Telegraph 


Instrument and Buzzer 


The only expenditure necessary in 
mstructing this telegraph instrument 
the price of a dry cell, providing one 

few old materials ‘on hand, 
Procure a block of wood about 6 i 
nig and 3 in, wide and take the coils 
tof an old clectiic bell. If you have 
no bell, one may be had at the dealers 
for a small sum, Fasten these coils on 
the blocks at one end as in Fig. 1, 

Cut a piece of tin 2 in. Lome and ¥ i 
wide and bend it $0 the end of the tin 
when fastened to the block will come 
just above the cogs of the coil. Cut 

jother piece of tin 3 in, long and bend 
it as shown at A, Fig. 2. Tack these 
two pieces of tin in front of the coils as 
shown in the illustration, ‘This com- 
pletes the receiver or sounder. 

To make the key, cut out anotlier 
piece of tin (X, Fig. 1) 4 in, long and 
bend it as shown, Before tacking it 
to the board, cut off the head of a nail 
and drive it in the board at a point 
where the loose end of the tin will cover 
it. ‘Then tack the key to the board and 

mnect the wires of the battery as in 

1. Now, move the coils back and 
forth until the click sounds just the way 
you wish and you are ready to begin on 
ihe Morse code. 

Wien ced of this instrument, con- 
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rez 


Home-Made Telegraph Instrupient 


sicet the wire from the coils to the key 
to point A and the one connected at. 
the point under the key to B, leaving 
the other wire as it is). By adjusting 
the coils the receiver will begin to 
vibrate rapidly, causing a buzzing 
sound.—Contributed by John R. Me 
Connell, 
TE ROY MECHANIC — 1913 


How To Make a Small Searchlight 


‘The materials required for a small 
searchlight are a d-volt lamp of the 
loop variety, thi for the 
cylinder, copper piping and brass tub- 
ing for base, When’ completed the 
searchlight may be fitted to a small 
boat and will afford a great amount of 

pleasure for a 

A little work, er 

it may be put to 
s if de- 


d. 
Make a cylin- 
fae der of wood of 

the — required 
size and bend a sheet of thin bra 
around it, Shape small blocks of box- 
wood, D, Fig. 1, to fit the sides and 
pass stout pices of brass wire through 
the middle of the blocks for trum 
Exactly through the middle of the side: 
of the cylinder drill holes just so large 
that when the blocks conta 
truneion. are cemented to 
there is no chance of contact between 
eybuder and trunnion, aud so creating 
a false ei 


into the cylinder, and after the lamp 


has been placed in position by means 
of the small wood ilocks shown in Fig. 
1, the wires from ‘he lamp should be 
soldered to the trunnions. It is best to 
solder the wire to the trunnions be« 
fore cementing the side blocks inside 
the cylinder. 
‘Turn a small circle of wood, A, Fig. 
2, inside the cylinder to fit exactly and 
fasten to it a piece of mirror, C, Fig. 2, 
tly the same size to serve as a 
Nector. Painting the wood with white 
enamel or a piece of brightly polished 
metal will serve the purpose. On the 
back of the piece of wood fasten a small 
brass handle, B, Fig. 2, so that it may 
readily be removed for cleaning. 
front of cylinder place a piece of 
magnifying glass for a lens. Ifa piece 


Side View 


to fit cannot be obtained, fit a glass 
like a linen tester to a small disc of 
wood or brass to fit the cylinder. If 
magnifying glass cannot be hal, use 
plain glass and fit them as follows: 
Make two rings of brass wire to fit 
lightly into the eylinder, trace a circle 
(inside diameter of cylinder) on a piece 
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of cardboard ; place cardboard on glass 
and cut out glass with a glass cutter; 
break off odd corners with notches on 
cutters and grind the edye of the glass 
on an ordinary red brick using plenty 
of water. Place one brass ring in cyi- 
inder, then the glass dise and then the 
other ring. 

For the stand fill a piece of copper 
piping with melted rosin or lead. When 
hard bend the pipe around a piece of 
wood which has been sawed to the 
shape of bend desired. Then melt out 
the rosin or lead. Make an inci 
with a half-round file in the und 
of the tube for the wires to come 
through. Make the base of wood as 
shown in Fig. 1. One-half inch from 
the top bore a hole large enough to 
admit the copper pipe and a larger hole 
up the center to meet it for the wires 
to come down. 

If it is desired to make the light very 
complete, make the base of lwo pieces 
of brass ‘tube—one being sliding: fit 
in the other and with projecting pices 
1 prevent the eylinder from going ti 
‘The light may then be elevated 
or lowered as wished. On two ordi- 
nary brass terminals twist or solder 
some flexible wire, but before doing so 
fix a little bone washer on the serews 
of the terminal so as to insulate it from 
the tube. When the wire 
ured to the termi 
of very th rubber 
tubing, such as is used for cycle valves. 
‘The two wires may now be thr 
down the copper iube into the f 
and pulled tight, th 
fixed into the tubes; if te 
glue will secure them. “Fo get the cyl- 
inder into pat one tein 
nion into th s far as it will 
yo and this will allow room for the 
Other trunnion to go in its terminal, 
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Electric Alarm that Rings a Bell and 
‘Turns on a Light 


larin clock 
cleetric bell, 


‘The tilustration shows 
connected up to ring 
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and atu ame time turn on an electri 
light to show the time. ‘The parts 
dicated are as follows: A, key of alarm 
clock; B, contact post, 4 in: long; C, 
shelf, 514 by 10 in.; D, bracket ; I, elec. 
tric bulb (314 volts) ; S, brass strip, 414 
in. long, 3% in. wide and 1/16 in. thick; 
‘T, switch; F, wire from batteries to 
switch; G, wire from bell to switch; 
I, wire from tight to switeh; I, dry 
batt 3X, point where a 
splice is made from the light to wire 
leading to batteries from brass strip 
under clock, Push the switeh lever to 
the right before retiring, 

To operate this, set alarm key as 
shown in diagram, after two turns have 
been made on the key. When alarm 
gocs off, it turns till it forms a con- 
nection by striking the eoniact post and 
starts the electric bell ringing. ‘Throw 
lever oft from the right to center, which 
stops bell ringing. “To throw on light 
throw levers to the left. The bell is 
then cut out but the light remains on 
till lever is again thrown in the center, 


Details of Alarm Construction 


In placing clock on shelf, after set 
ting alarm, be sure that the legs of 
clock are on the brass strip and that 
the alarm key is in position so it will 
come in contact with the contact post 
in back of clock. The contact post may 
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be of 14-in. copper tubing, or Y-in. 
brass rod. 

The adva.itage of this is that one can 
control the bell and light, while lying 
in bed, by having the switch on the 
baseboard, near the bed, so it can be 
reached without getting out of bed— 
Contributed by Geo. C. Brinkerhofl, 
Swissvale, Pa, 

THE BOY MECHANIC — 1913 

Homemade Electric Bed Warmer 


amient lamp i 
its use as a hea 


numb 
can be easily made and for which 
lamps form very suitable he 
ments, but the bed warmer i 
the best example. AIL t 
is a tin covering, which © 
aur old cat, about 3%, in, in di 
‘The top is cut out and the edge filed 
smooth. ‘The kump-socket end of the 
Hlexible cord is inserted in the can and 
the shade holder gripped over_ th 
opening. A small lamp of about 5 ep. 
will do the heating. 


A flannei bag, large enough to slip 
over the tin can and provided with a 


neck that can be drawn together by 
means of « cord, gives the heater 
more finished appearance, as well as 
making it more pleasant to the touch, 


IE BOY MECHANIC — 1913 
Automatic Electric Heat Regulator 

ILis composed of a closed glass tube, 
ig. 1, connected by means of a 
smail lead pipe, B, to another 
glass Lube, C, open at the bottom and 
having five pieces ef platinum wire 
(1, 2,3, 4 and 5), which project inside 
and outside of the tube, fused into one 


side. ‘This tube is plunged into ai 
cbonite vessel of somewhat larger 
diameter, which is fastened to the base 


by a copper screw, | 
filled to a certain Neight with mereury 
and then petroleum. The outer ends 
of the five platinum wires are soldered 


The tube C 
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8 


for Controliing the 
c ‘Electric Current 


to ordinary copper wi  connec- 
tions made to various points. os 
rheostat as shown. ‘The diagram, Fig. 
2, shows how the connections to the 
stipply current are made, 

‘The apparatus operates as follow: 
“The tube is immersed in the matter to 
be heated, a liquid, for instance. As 


Fo.2 


Wiring Disaram Showhs: How the Conneetions 
ine Pyare of Current Supply are Made 


the temperature of this rises, the air 
expands and exerts pressure on the 
petroleum in the tbe C so that the 
level of the mercury is lowered. ‘The 
current is thus compelled, as the plati- 
nun wires with the fall of the mercury. 
are brought out of circuit, to pass 
through an increasing resistance, until, 
if necessary, the flow is entirely 
stopped when the mereury falls below 
the wire 5. 

With this very simple apparatus the 
temperature can be kept constant 
within a 10-deg, limit, and it_can be 
made much more sensitive by increas- 
ing the number of platinum wires and 
‘cing them closer together, and by 
filling the tube A with some very 
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volatile substance, such as ether, for 
instan he petroleum above’ the 
mercury. prevents sparking between 
the platinum wire and the mercury 
when the latter falls below any one 
of them, 


TYE BOY MECHANIC — 1913 
How to Make 
a Sinall Electric Motor 
By W. A, ROBERTSON - 


__ The field frame of the motor, Fig, 1, 
is composed of wrought sheet iron 
which may be of any + 
that, when sever 
together, they w 


thick, “it is neces: out 
template of the fr shiowi 

ing ity in, larg ms 
given, to to shape after 


the parts are fastened together, After 
the template is marked out, drill the 
four rivet holes, clamp the template, or 
pattern, lo thes nd mark 
carefully with a scriber. ‘The bore can 
be marked with a pair of dividers, set 
al Yin, This will mark a line for the 
center of the holes to be drilled with a 
Y-in. drill for removing the une 
sary metal. ‘The points formed. by 
sIvilling the holes eau be filed to the pat- 
sern size, Be sure to mark and eut out 

nt number to make 


a frame “4 in. thiel 

thicker, to allow for tin 2 
Alter the plates are cut out 
rivet holes drilled, bic and 


them solidly, then hore it owt toa diam- 
cler of 224 in, ona lathe. If the ty 
ness is sulficient, a slight fi 
can be taken on the face. Before 
removing the field from the lathe, mark 
off a space, 33% in. in diameter, for the 
field core with a. sharp-pointed tool, 
and for the outside of the frame, 414 
in, in diameter, hy turning the lathe 
with the hand,’ Then the field can be 
finished to these marks, which will 
make it uniform in size, When the 


frame is finished so far, two holes, 336 
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1 centers, are drilled and 
pped in. tap. These holes 
are for the bearing studs. Two holes 
are also drilled and tapped for Y-in. 
s, which fasten the holding-down 
feet to the frame, ‘These lugs 
are made of a piece of Y%-in. brass or 
iron, bent at right angles as shown. 
‘The hearing: studs are now made, as 
shown in Fig. 2, and turned into the 
threaded holes in the frame. The bear- 
ing supports are made of two pieces of 
Yin. brass, as shown in the left-hand 
sketch, Fi are fitted on the 
A %-in. hole is 


The Pled-Colt Gorey Bult Up of Laminated Wrovght 
drilled in the center of cach of these 
supports, into which a picce of S-in, 
brass rod is inserted, soldered into 
place, and drilled to receive the arma- 
se bearings should be 

d in place after the 
constructed, The manner 
‘of doing this is to wrap a piece of paper 
on the outside of the finished armature 
ring and place it through the opening 
the field, then slip the bearings on 
the ends of the shaft, If the holes in 
the bearing support should be out of 
line, file them out to make the proper 
adjustment. When the bearings are 
located, solder them to the supports, 
and build up the solder well. Remove 
the paper from the armature ring and 
see that the armature evolves freely 
in the bearings without touching the 
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He 


‘The Bearing Studs are Turned fcom Machine Steel 
“Two of Hach Length being Required 


a 


inside of the f 
supports 
solder 


Ad at any p The 
then removed and the 
ned up in a lathe, or other 
hed. ‘The shaft of the arma- 
ture, Fig. 4, is turned up from machine 
steel, leaving the finish of the bearings 
until the armature is completed and 
tcned to the shaft 
“he armature cor 


is made up as fol- 


is) Ej 
Om it 


orig Oh 


‘The Assembled Frame on. 
he Aemature Shait Made of Mock 


ne Steel, 


Two picves of wrought sheet 


re cut out a little 


lows: 


nin Fig. 5, to allow for 
shing to size, ‘These are used for 
the outside plates and enough pieces of 
No. 24 gauge sheet iron to fill up the 
part between until the whole is over 
44 in, thick are cut like the patt 
After the pieces are cut ow 
them together and d 
through them for 
togetli the whole piece 
hy placing it in a fire and heating the 
metal to a cherry red, then allowing 1t 
to cool in the ashes.’ When annealed, 
bore out the inside to 114 in. in di 
eter and fit in a brass spider, which 
made as follows: Procure a piece of 


ets. Rivet them 
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brass, 34 in. thick, and turn it up to the 
size shown and’ file out the metal 
between the arms. Slip the spider on 
the armature shaft and secure it solidly 
with the setscrew so that the shaft will 
not turn in the spider when truing up 
the armature core. File grooves or 
slots in the armature ring’so that it 
will fit on the arms of the spider. Be 
sure to have the inside of the armature 
core run true. When this is accom- 
plished, solder the arms of the spider 
to the metal of the armature core, ‘The 

aft with the core is then put in a 
lathe and the outside turned off to the 
proper size. The sides are also faced 
‘off and finished. Make the core % in. 
thick, “Remove the core from the lathe 
and file out slots % in, deep and yy 
in, wide, 

The commutator is turned from a 
piece of brass pipe, %4 in, inside diam- 
eter, as shown in Fig, 6." The piece is 
placed on a mandrel and turned to % 
in. in Jength and both ends chamfered 
to an angle of 60 deg. Divide the sur- 
face into 12 equal parts, or segments. 
Find the centers of each segment at one 
end, then drill a Y%-in, hole and tap it 
for a pin. ‘The pins are made of brass, 
threaded, turned into place and the 
ends turned in a lathe to an outeide 
diameter of 14 Make a slit with a 
small saw blade in the end of each pin 
ends of the wires coming from 
mmutator coil Saw the ring 
into the 12 parts on the lines between 
the pi 


insulating ends for holding 
these segments are made of fiber 
turned to fit the bore of the brass 
tubing, as shown in Fig. 7, Procure 12 
strips of mica, the same thickness as 
the width of the saw cut made between 
the segments, and use them as a filler 
i insulation between the commuta- 
tor bars. Place them on the fiber hub 
nd slip the hub on the shaft, then 
clamp the whole in place with the nut, 
as shown in wig. 3. True up the com 
mmtator in a lathe to the size given 
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all: 


ries 


Armature-Ring Core, Its Hub, and the Construction 
of the Commutator and Its Ingataton 


Vig. 6 
‘The brush holder is shaped from a 
piece of fiber, as shown in Fig. 8. ‘The 
studs for holding the brushes are cut 
from jy-in. brass rod, as shown in Fig. 
9, ‘The brushes consist of brass or cop- 
per wire gauze, rolled up and 
out to Vein, t 
end being soldered U 
place. ‘The | 
projecting ow 
as shown in 
screw, 
‘The f 
windin 


keep t 


sin 
Ider is slipped on the 


ide ene of th 
and held w: 


I core is insulated before 
ith 1/6L-in, sheet fiber, y 
ers, HQ in. by 1M ing formed for 
the ends, with a hole cut in them to 
fit over the insulation placed on the 


cores, A slit is cut through from the 
hole ty the outside, and then they are 
soaked in warm ‘water, until they 


become flexible enough to be put i 
place. After they have dried, they are 
glued to the core insulation 

‘The field is wound with No. 18 gau 
double-cotton-covered magnet Ww 
about 100 ft, being required. Drill 
small hole tre ch of the lower- 
end insulating washers. In st 
wind, insert’ the end of the 
through the hole from the inside, at A, 
Fig. 1, and wind on four layers, whieh 
will tike 50 fl of tite wire, and bring 
the end of the wire owt at BL After 
one coil, or side, is wound start at C 
in the same a as at A, using the 
same number of turns andthe same 


© 
a 
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length of wire. 
joined at B. 

‘The armature ring is insulated by 
covering the inside and brass. spider 
with 4,-in. sheet fiber. ‘Two rings of 
vei ect fiber are cut and glucd to 
the sides of the ring. When the glue is 
set, cut out the part within the slot 
ends and make 12 channel pieces from 
1/61-in, sheet fiber, whi 
in the slots and to the 
Be sure to have the 
cov 
iron or brass. 

Each slot of the armature is wound 
with about 12 ft, of No. 21 gauge 
double-cotton-coyered magnet wire. 
‘The winding is started at A, Fig. 5, by 

ind one of the pro= 


The two ends are 


ng and spider 
red so the wire will not touch the 


gi 
bending the end a 
jections, then wind the coil in one of 
the slots as shown, making 40 turns, or 


four ers of 10 turns cach, shellack- 
ing cach layer as it is wound. After 
il is completed in one slot, allow 
about 2 in, of the end to protrude, to 


Cre 
ape wes screw 
al 


| 


‘ones 


Feo 


‘The Insulated Beweh Holder and Its Studs for Holding 


‘the Brushes on the Commu 


en to the commutator segment. 
Wind the next slot with the same num- 
ber of turns in the same manner, and so 
on, until the 12 slots are filled, The 
protruding ends of the coils are con- 
nected to the pins in the commutator 
seginents after the starting end of one 

ied to the finishing end of the 
next adjacent. Ail conncetions should 
be securely soldered. 

‘The whole motor is fastened with 
screws to a wood base, 8 in. long, 6 
in, wide and 1 in. thick. “Two terminals 
are fastened at one side on the base, 
and a switch at the other side. 

‘Vo connect the wires, after the motor 
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ison the stand, the two ends of the 
wire, shown at B, Fig. 1, are soldered 
togeilier. Run one end of the field 
wire, shown at A, through a small hole 
in the base and make a groove on the 
under side so that the wire end can be 
connected to one of the terminals. 
The other end of the field wire C is 
nected to the brass screw in the 
brush stud, Connect a wire from 
the other brush stud, run it through 

I hole in the base and cut a 
groove for it on the under side so that 
it can be connected through the switch 
and the other terminal. This winding 
is for a series motor, The source of 
current is connected to the terminals, 
‘The motor can be run on a 110-volt 
direet current, but ance must 
be placed in series with it, 
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Substitute for Insulating Cleats 


In wit 
teleph 


ing: up door bells, alarms and 
Ss, a8 well as experimental 

work the use of 
common felt gun 
wads make a very 
good cleat for the 
wires. 
used in the manner illu: 
accompanying 
wire is placed between two wads and 
fastened with two nails or screws, If 
one wad on the back is not thick 
cnough to keep the wire away from the 
support, put on two wads belind and 
one in front of the wire aud fasten in 
the same manner as described, 
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Electrically Operated Indicator for a 
‘Wind Vane 


‘The accompanying photograph shows 
a wind vane connected with electric 
wires to an instrument at considerable 
distance which indicates by means 
of a magnetic needle the direction of 
the wind. ‘The bearings of the vane 
consist of the head of a wornout 
bicycle. A Y-in, iron pipe extends 
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from the vane and is held in place by 
the clamp originally used to secure the 
handle bar of the bicycle. In place of 
the forks is attached an eight-cylinder 
gas engine timer which is slightly 
tered in such a manner that the brush 

at all times in contact, and when 
pointing between two contacts con- 
neets them both, Nine wires run from. 
the timer, one from cach of the eight 
contacts, and one, which serves as the 
ground wire, is fastened to the’ metallic 
body. The timer is set at such a posi- 
tion that when the vane points directly 
north, the brush of the timer makes a 
connection in the middle of a contact. 
When the timer is held in this position 
the brush will make connections with 
cach of the contacts as the vane re- 
volves. 

‘The indicating device which is placed 
in a convenient place in the house con- 
sists of eight 4-ohm, magnets fastened 
upon a I-in, board, ‘These magnets are 
placed in a 10-in, circle, 45 deg, apart 
and with their faces pointing toward 
the center. Covering these is a thin, 
wood board upon which is fastened a 
neatly drawn dial resembling a mari- 
net's compass card, ‘This is placed over 
the magnets in such a manner that 
there will be 


ecille or pointer, 6 in, long, perfectly 
balanced on the end of a standard and 
above all is placed a cover having a 
glass top. ‘The eight wires from the 
timer contacts connect with the out- 
le wires of the cight magnets sepa- 
ately and the inside wires from the 

nets connect with the metal brace 
which holds the magnets in place. A 
wire is then connected from the metal 
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brace to a psi jnitten, 5 

two or three cells of 

dry battery and ty the 

ground wite in connec 

tion with the timer. 

are con 


a certain 
ection the battery 
will be connected in 
with the coil 
that part of the 
dial 16 nthe 
dircetion in which the 
is pointing, thus 
netizing the core 
of the maguet whic 
altracis the opposite 
pote of the needle to- 
ward the face of the 
lea 


blowing. ‘The pe 
end of the needle is 
painted black. 

If the vane points in 
sue direction that 
the tine brush con- 
neets two contacts, two 
magnets will be mag- 
netized and the needle 
will point midway. be- 

nthe two 

ted on the dial, 
liffer= 
ent dir Around 
the pointer end of the 
needle is wound ¢ 
copper wire, one end of 
avhich extends dow 


‘This wire’ holds the 
needle in place 
the pointer exd 
rectly over the 1. 
ng it; the mac: 
ng the needle 
will bring the 
wire in contact with 
the paper dial, With- 
cut this attachment, 
the nvedle would swing 
aa few seconds be 
ing to a stend 


int, 
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‘The vane itself is casily constructed 
as can be scen in the illustration. It 
should be about 6 ft. long to give the 
best results. ‘The magnets used can 
be purchased from any electrical store 
in pairs which are called “instrument 
magnets.” Any automobile garage can 
supply the timer and an old. valueless 
bicycie frame is not hard to find. The 
cover is casily made from a picture 
frame with four small boards arranged 
to take the place of the picture as 
shown, 

The outfit is valuable to a person 
who is situated where a vane could 
not be placed so as to be scen from a 
window and especially at night when 
it is hard to determine the directi 
the wind. By simply pressing the 
push button on the side of the cover, 
the needle will instantly point to the 
part of the dial from which the wind 
is blowing.—Contributed by James L. 
Blackmer, Buffalo, N.Y. 
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Homemade Telephone Receiver 


I herewith is 
n with the 


illustr 
comiiccti 


The receiv 
to be used 


in 
mitter described elsewhere in this 


volume, ‘The body of the receiver, A, 


Ms is made of 

a Targe woot 
[poss (Cece ribbon spool, 
di Wl One end is re- 


moved entirely, 
the other sawed 
1 two on the 
line Cand a 
flange, F, is cut 
on the wood, 4 
in, wide and iy 
in. deep. A 
lange of the 
same size is 
made on the end 
D that was 
sawed off, and 
the outside part 
tapered toward 
the hole as 
shown. The 
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magnet is made of a 30-penny nail, 
B, cut to the length of the spool, and 
a coil of wire, E, wound on the ‘head 
end. ‘The coif is 1 in. long, made up 
of four layers of No. 22 gauge copper 
magnet wire, allowing ths ends to ex- 
tend owt about 6 in. The nail with 
the coil is then put into the hole of the 
spool as shown, ‘The diaphragm C 
which is the essential part of the ine 
strument, should be made as carefully 
as possible from ferrotype tin, com 
monly called tintype tin, ‘The dia- 
phragm is placed between the flanges 
fon the spool and the end D that was 
sawed off. The end pice a 
phragm are both fastened to the spool 
with two or three slender wood screws, 
as shown. 

A small wooden or fiber end, G. 
fitted with two binding posts ‘wh 
are connected to the ends of the wire 
ting. from the magnet wind- 

posts are attached to 

a trial given, ‘The proper 
istance must be found between the 
phragm and the head of the nail. 
This can be accomplished by moving 
the nail and magnet in the hole of the 
spool. When the distance to produce 
the right sound is found, the nail and 
magnet can be made fast by tilling the 

with melted sealing w: 

The end G is now fastened to the end 
nd the receiver is ready 
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How to Make a Small Silver Plating 
Outfit 


Take an ordinary glass fruit jar or 

wither receptacle it glass, mot 
metal, which will hold 1 qt. of liquid 
and fill it with rain or distilled water 
and then add % oz, of silver chloride 
and 1% oz. of c. p. potassium cyanide, 
Let this dissolve and incorporate well 
with the water before using. Take an 
ordinary wet battery and fasten two 
copper wires to the terminals and 
fasten the other ends of the wires to 
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two pieces of heavy copper wire or %4- 
in, brass pipe. ‘The wires must be well 
soldered to the brass pipe to make a 
good connection. When the solution 
is made up and entirely dissolved the 
outfit is ready for plating, 

Procure a small piece of silver, a sil- 
ver button, ring, chain or anything 
made entirely of silver and fasten a 
small copper wire to it and hang on the 
brass pipe with connections to the car- 
bon of the battery. Clean the article 
to be plated well with pumice and a 
brush saturated in water. When clean- 
ing any article there should be a cop- 
per wire attached to it. Do not touch 
the article after you once start to clean 
il, or the places touched by your fin- 
ners will cause the silver plate to pect 
off when finished, When well scoured, 
rim clear, cold water over the article 
and if it appears greasy, place in hot 


v When well cleaned place in the 
plating bath and carefully watch the 
results, If small bubbles come to the 


surface you will know that you have 
too much of the anode or the piece of 
silver hanging in the solution and you 


Plating Jar and Battery 


must draw out enough of the piece un- 
{il you can see no more bubbles. Leave 
the piece to be plated in the solution 


for about one-half hour, then take the 
article out and with a tooth brush and 
some puinice, clean the yellowish scum 
olf, rinse in clear water and dry in saw- 
dust, When thoroughly dry, take a 
cotton flannel rag and some polishing 
powder and polish the article. ‘The ar- 
ticle must have a fine polish before 
plating if it is desired to have a finely 
polished surface after the plate is put 
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In order to see if your battery is 
working, take a small copper wire and 
touch one end to the anode pipe and 
the other end to the pipe holding the 
article to be plated. When these two 
parts touch there will be a small spark. 
Always take the zines out of the solu- 
tion when not in use and the batteries 
ill last longer. ‘This description ap- 
plies only to silver plating. Articles of 
lead, pewter, tin or any soft metal c 
not be silver plated unless the article 
first copper plated. 
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Electric Rat Exterminator 


Some time ago we were troubled by 
numerous large rats around the shop, 
particularly in a storchouse about 100 

. distant, where they often did con- 
siderable Wamage. One of the boys 
thought he would try a plan of electri- 
cal extermination, and in order to carry 
out his plan he picked up an old zine 
lloor plate that had been used under a 
stove and mounted a wooden disk 6 in, 
in diameter in the center. On this disk 
he placed a small tin pan about 6 in, in 

meter, beinig careful that none of the 

g hails made an electrical con- 
clion between the zine plate and the 
1 pa 
Chis apparatus was placed on the 
floor of the warehouse where it was 
plsinty visible from a window in the 

p where we worked and a wire was 
run from the pan and another from the 
zine plate through the intervening yard 
and into the shop. A good sized induc- 
tion coil was throught’ connceted with 
these wires and about six dry batteries 
were used to run the indaction coil 
whenever a push button was manipu- 
lated. 

It is quite evident that when a rat 
put its two fore fect on the edge of the 
pan in order to eat the mush which it 
contained, that an electrical connection 
would be made through the body of 
the rat, and when we pushed the button 


GRANDDAD'S ELCTRICITY BOOK 
up in the shop the rat would be thrown 


Blectric Rat Trap 
in the and let out a terri 
he arrangement proved quite 
too effective, for after a week the rats 
il departed and the boys all regretted 
that their fun was at an end.—Con- 
tributed by John D. Adams, Phoenix, 
Atiz, 
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Renewing Dry Batteries 


Dry batteries, if not too far gone, 
can be renewed by simply boring a 
small hole through the composition on 
top of each carbou and pouring some 
strong salt water or si moniac solu- 
tion into the holes. This kink is sent 
us by a reader who says that the pro- 
cess will make the battery nearly a 
good as new if it is not too far gone 
beforehand. 
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How to Make a Simple Burglar Alarm 


‘Take a piece of any wood about ¢ 
8 in. for the base. ‘this 
ished in any w: 
tact puints use brass or any sheet met: 
which will he satisfactory. 
picce about 2% or 
hend the ends up 2 


be 


Take a 
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eueia? 


srquvo “aie rose 


conraer roms 


‘conmcr oerae 


Simple Rurglar Alarm 

tical position as shown, Fasten this to 
the top of the beard using screws or 
Under this strip of metal fasten 
wire which ean he connected 
ing-post on the board if de- 
sired. ‘Take another piece of metal 
pout 4¥%4 in, in length and make a 
ape shown in the 
stent this so that one end 
swing freely, but not loosely 

ween the ends of the other 
rked C-C, Near the end fa 
spiral spring, S, which can be obt 
almost anywhere. Fasten the end of 
this to the setew marked X. Also 
copper wire lead- 
post. In the lower 
¢ a small hole to 


Wg may be fastened across a 
dow and any movement of 
it will pull it to the contact point on 
the right. If the string is cut or broken 
the spring will pull the lever to the con- 
tact point on the left and thus complete 
the cireuit. If the string is burned it 
will also act as a fire alarm, 
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An Interesting Electrical 
Experiment 


Anyone pos: baticry having 
an cle ¢ of from 4 to 20 
can perform the following ex- 
iment, which is particularly inter- 
esting om account of the of 
results with apparently 
conditions . 

Immerse two pieces of 1 
strong solution of comin 
water, 


the 


ed 
Conneet one piece to the posi- 
re and the other to the 
we eare Hat the brass p 
not touch cach other, 

Alter the current has passed one 


How Wires are Connected 


or Lwo minutes, the 
come colored, and if ti 
Linued a colored pigment will be pre- 
cipitated. ‘The precipitate varies con 
siderably in color and may be either 
yellow, bluc ezange green or brown, 
depending on the stfength of the cur: 
rent, the strength of the solution, and 
the composition of the br 
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Another Way to Renew Dry 
Batteries 


‘There are many methods of renew- 
ing dry batteries, and I have used sev- 
eral of them, but I found the follow- 
ing the Dest: Remove the paper 
cover and with a }4-in, drill make 
bout six holes around the side of the 
ine, about }4 in. from the bottom. 
‘Then drill ancther row « about 
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half way up the side and put the bat- 
tery to soak in a solution of sal am- 
moniac for 48 hours. Then remove 
and plug the holes up ‘with hard soap, 
and replace in the paper box, when it 
will give nearly as strong a current as 
when new. 
THE BOY MECHANIC ~ 1913 


How to Make an Elcctric 
Furnace Regulator 


We have a furnace in our house and 

a part of my work cach evening last 
go down the basement 
the furnace with coal 
nd stay there until it 
ing in good shape, then to 
ult door. As this perform= 

ance requires from twenty to thirty 
mivutes 1 concluded to make a self- 
acting device which would close the 
© the furnace safe, with- 

out any further attention on my part, 
after putting in the coal and opening 
it up to burn, As some other boys 
may like to build the same regulator I 
will tell just how to make one and how 


you will see a 
hed to the draft 
1D, and is rin over 
the pulley P and finally is attached 
to a sinall piece of izon, H. ‘This piece 
of iron is hinged to 1. ‘To the other side 
{ LI another cord G is fastened, which 
over the pulley N and termin- 
ates in any convenient place in. the 
rooms above. This piece of iron 1 is 
held im place by the release A. Now 
Cis a coil of wire from a door bell, R 
is an armature which works A on pivot 
J. Mis a U-tube, filled with mereury, 
one end being connected to a half liter 
glass fick IF by the tube ‘T, and the 
other end terminates in aa’ overflow 
tube O. B is a battery of three bi- 
chromate cells which are connected up 
with the C and the platinum points 1— 
1 are fused into the U-tube. 
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fet 


Details of Furnace Regulator Construction 


On fixing the furnace the iron piece 
11 takes position X, this being the nor 
wal position when dralt door D is 
closed. On arriving upstairs I pull 
the cord G, which causes the piece H 
to become fixed in the vertical position 
by means of A. ‘This opens the draft 
door at the same time. Now when the 
furnace heats up sufliciently it ca 
the air to expand in F, which causes 
the mercury in M to rise a little above 
the point 2, ‘This immediately c 
a current to flow through C which in 
tury eraws R towards it, raises A and 
causes HI to drop to position X. This 
shuts the furnace door. Now the fur- 
nace, of course, cools dow, thus eau 
ing the air in F to contract and conse- 
quently opening the circu through C. 
Uf at any time the furnace should over 
heat, the raising of A, on which is 


grounded a w signal bell up- 
stairs, will make a through the 
bell by means of the point Z and wire 
leading therefrom. ‘This bell also 
serves to cll me whether HM has 
dropped or not. This same device of 
regulating the draft D can be used to 
regulate the damper, found on the coal 
doors of most furnaces, by simply fus- 
ing a platinum point on the other side 
of Mand changing the cord which is at 
tached to D.” A’ two-contact switch 
could also be inserted to throw con- 
nections from 2 to 3. It would work 
in this manner: ‘The damper door, of 
course, which keeps a low fire, would 
be up in a position simi D5 on 
the furnace cooling tov much, connec- 
tion, due to contracting of air in F, 
would be made through 3 and C, caus~ 
ing I] to drop, thus clesing door. ‘This 
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simple device worked very well all last 
winter and gave me no trouble what- 
ever. 

If you cannot readily procure a U- 
tube, you can make one, as I did, and 
the work is interesting 

‘The U-tube is constructed in the fol- 
lowing manner, A glass tube is ele 
at one end, ‘This is done by holding 
the tube in one corner of a gas flame, 
somewhat near the dark area (A, Fi 
2), and constantly turning the t 
when it will be found that the glass has 
melted together. Now, after it is cool, 
about 3 or 4 in, from ‘the sealed end 
the tube is held steadily so that 
ane will heat one small port 
ig. 2). After this small portion 
heated blow into the tube, not very 
hard, but just enough to cause tube Co 
bulge out, Allow to cool. ‘Then re- 
heat the small bulged portion, blow 
quite hard, so that the glass will be 
blown out at this point, forming a small 
hole. Now insert about 14 in. of plat- 
inwn wire and reheat, holding platinum 


Making the U-Tube 


wire by means of a small pliers so that 
it will be partly in the tube and partly 
without, ‘The platinum will stick to 
the glass, and if glass is sulliciently 
heated one will be able to pull it, by 
icans of pliers, from one side of the 
hole to the other, thus sealing the wire 
into the tube, Another wire is sealed 
in the same way about 1 in, from the 
first. Now, to bend the tube, one must 
hold it, with botlt hands, in’ the flame 
and (urn constantly until Soft. Quickly 
withdraw from flame and bend, just as 
you would a piece of copper wire. 
‘Allow to coi shesty. 
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‘The several tubes are connected with 
a short piece of rubber tubing. 
The total cost of materials for con 
structing the apparatus complete will 


not amount to more than one dollar— 
C 


tributed by M. G. Kopf, Lewis In- 
itute, Chicago. 
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Novel Electric Motor 


‘The materials necessary to make this 
motor are an old electric bell of the 
“Inzzer” type and a cogwheel from an 
old clock, 

Remove the hammer-head and gong 
from the bell, then bend the end of 
the hammer into a loop, as in Fig. 1. 
Now make a little wire catch like Fig. 
%, and fasten its loop into the loop of 
the hammer. Mount the bell on a 
small board as in Fig. 3 and fasten the 
cogwheel almost on a line with it. Now 
ss down the hammer and place a 
I in the position shown in the dia- 
ram so that the catch touches one of 
the teeth, 

Fasten the board in an upright posi- 

nd attach tio dry batteries to the 
binding-posts. If properly connected, 
the fly-wheel will turn quite rapidly 
and with amazing force for so small a 
machine. ‘The machine, however, has 
a fixed direction as shown by the arrow, 


Novel Elecisle Motor 
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but the belting can be arranged so as 
to send the models in a reversed direc- 
tion if required. The materials for 
the motor should not cost more than 
25¢ for the bell and if you have an old 
Dell it will cost next to nothing—Con- 
tributed by Fred C. Curry, Brockville, 
Ontario, e 

‘THE BOY ME 


NIC — 1913, 


Home-Made Telephone Transmitter 


‘Phe parts for transmitting the sound 

sed in a covering, HH, made 
from the gong of an old electric bell. 
A sound buttox, D, is tuned or filed 
from the ca lectrode of an old 
dry cell and a 
hole drilled 
through the 
center to fit in 
a binding-post 
taken from the 
same battery 


cell, This but- 
ton must be 
carefully i 


lated from the 
shell, I, by running the binding-post 
through’ a piece of Small rubber tube 
where it passes through the hole aud 
placing a rubber or paper washer, 
under the carbou button, and an’ int 
er under the nut on the 
will provide one of the 
of the instrument, Con- 
struct a paper tbe having the same 
meter as the button and with a 
length equal to the depth of the bell 
case, less V4 in. Glue or paste t 
tube to the button so it will form a 
paper cup with a carbon bottom, 
‘The diaphragm, J, which is the es- 
sential part of the instrument, should. 
he made as carefully as possible from 
ferrolype tin, eon called tintype 
tin, Cut a cirewlar piece from this 
petal 16 Gaackiaten OF the ulstdaiot 
the shell. A hole is made in the center 
of the dist a little larger than a bind- 
ing-post that is taken from another old 
aitery cell, When making the hole 
in the disk be careful not to bend or 
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crease the tin, Scrape the black coating 
tin around the outside about 
Y, in, wide and a place about 1 in, in 
diameter at the center. 

‘The second clecirode, C, is made the 
same as D, and fastened to the tin dia- 
phragm with the binding-post without 
ny insulation. A third binding- 

fastened to the shell throught 
led hole to make the other ter- 

‘The mouthy A, may be 
wf from wood in any shape de- 
sired, but have a flange on the buck 
side that will make a tight fit with the 

‘de of the shell. 

Fill the paper tube with powdered 
carbon, FE, which can be made by 
ig and breaking up pieces of 

arbon t0 about the size of pin heads. 
Powdered carbon can be purchased, 
but if you make it be sure to sift out 
all the very fine particles. Assemble 
parts as shown and the transmitter 
ly for use. If speech is riot heard 


distinctly, put in a little more, or re- 
move some of the carbon and try it 
out until you get the instrument work- 
ing nicely.—Contributed by Harold II. 
Cutter, Springfield, Mass. 
THE BOY MECHANIC ~- 1913) 
Another Electric Motor 
‘This form of electric motor is used 


largely in England in the form of an 
indicator. It is very easily made and 


a 


Electric Motor 


if you have an old clectro-magnet will 
St practically nothing. 

A large soit-iten wheel is mounted on 

an_asle with a pulley-wheel on one end 
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i nm the other end. 
The teeth on the circuit-breaker mu: 
he the same number as on the soft-iron 


wheel. 
The electro-magnet is mounted so 
Uiat its core is level with the axle and 


a line with the wheel. One wire 
fron it is attached to one binding screw 
and the other end is grounded to the 


iron frame that supports it. Th 
Trame is connected to the frame sup- 
porting the wheel. A’ small brush 
presses on the circuit-breaker and 


connecied to the other binding screw. 

In the diagram A represents the iron 
wheel; 1, the brush; C, the cireuit- 
breaker; D, the magnet. ‘The wire 
connecting ‘the two frames is shown 
by a dotted line, 

‘To start the moto 
lery to the serews and turn ihe wheel 
afitile, ‘The magnet attracts one of 
the teeth on the wheel, but as soon as 
it is parallel with the core of the mag 
net the circuit is broken and the mo- 
mentum of the wheel brings another 
tooth to be attracted. 

‘To reverse the motor reverse the con- 
nections and star! the wheel the oth 
way. Be sure that the frames 
screwed down well or the motor will 
runt jerkily and destroy. the comec- 
tions. —Congedruted by. Crawford 
Curry, Brockville, Ontario. 

THE BOY MECHANIC ~ 1913 
‘To Renew Old Dry Batteries 


tach your bat- 


Remove the paper that covers the cell 
and knock several good-sized hvies 
the zine shell, lace the battery in 


conneet the terininals to whatever ap- 
paralits the current is to be used for. 
A few drops of sulphu quicken: 
and improves the action, The output 
of the cell will be nearly as great as 
when the battery was frst bought— 
Contributed by C. W. Arbitt, Austin, 
Texas. 
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Ringing a Bell by Touching a Gas Jet 


‘The experiment of scuflling the feet 
over a carpet and then producing a 
spark which will light the gas by touch- 
ing the chandelier is described on an- 
other page. One of our correspondents 
says that if a wire is connected to the 
chandelier and Ied to one terminal of 
the coherer of a wireless telegraph out- 
fit the bell will ring every time the 


Bett 
used as 


t= 


Coverer 


It 


spark is produced by touching the 
chandelier, and that, as the chandeliers 
are all connected by the gas-pipe, the 
bell will ring, no matter in which room 
the spark is produced. 


Belt 


THE BOY MECHANIC ~ 1913 
How to Rid Your Yard of Cats 

‘The following is a description of a 
device I built aU my home in Brooklyn, 
which not only gave us relief from the 
nightly feline concerts, but also fur 
nished much amusement to my friends. 

I first ran two bare copper wires 
along the top of the fence about 1 in. 
apart, fastening them down with small 
staples, care being taken that they did 
not tottch. ‘To the ends of these wires 
1 fastened ordinary insulated bell wire, 
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wires 


Ki 
4 


Batteries 


Bleetsle Apparatus for Driving Away Cats 


house and con- 
upper binding- 
coil; I then ran 
binding-post of 
atteries back to 


running them to the 
necting them to the 
posts of an induction 
a wire from the lowe 
my coil through the 
the other lower bind 
breaking: the 
ordinary. switeh, 


us 

The more batteries 
used, the stronger the current. ‘The 
switch should always be left open, as 
it uses up the current very rapidly. 

When “tabby” is well on the wires I 
close the switeh and she goes the length 
of the fence in bounds, often coming 
back to sce what the trouble is, thus 
receiving another shock.—Contributed 
by Charies L. Pultz, 
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How to Construct an Annunciator 


Oftentimes a single electric bell may 
be connected in a’ circuit so that it 
can be operated from more than one 
push button, ‘These push buttons are 
usually located in entirely different 
parts of the building and it is neces- 
sary to have some mteans of determin- 
ing the par push button that was 
pressed and caused the bell to operate. 
The electric annunciator is a device 
that will indicate or record the various 
calls or signals that may be seut over 
the cireuis to which the annunciator 
nected. A very simple and in 
ive annunciator may be made in 


the following way: 

Befo up the construction of 
the anunciator it would be best to 
make a disgrammatic drawing of the 

the annunciator is to 

nplest cireuit that will 
annunciator is one where the 
y be operated from either of 

two push buttons. In this case the an- 
nunciator must be constructed to give 
only (wo indications, Fig. 1 shows how 
the various elements of such a circuit 
may be connected. 1} is an ordinary vie 
brating electric bell, M1 and Md are 
the two electromagnets of the annun- 
ciator, A is a battery of several dry 
and PLand P2 are the push but- 

‘om either of which the bell may 
be operated. 

When the push button Pt is pressed 
the circuit is completed through the 
winding of the magnet M1 and its core 
becomes magnetized. In a similar 
manner the core of the magnet M2 be- 
comes magnetized when the push but- 
ton P2 is pressed and the circuit com- 
pleted through the winding of the mag- 
net Mz. 

If an iron armature, that is supported 
by a shaft through its center and 
properly balanced, be placed near the 
ends of the cores of KUL and M2, a5 
te Fig. 2, it may assume the 

ion indicated by cither the full or 
Hotled Tides, depending pon which of 
the u ML or M3, was last mag- 
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netized. ‘The position of this armature 
will serve to indicate the push button 
from which the bell was operated. The 
magnets should be placed inside a case 
and the indication may be made by a 
pointer attached to the shaft, support- 
ing the armature. 

If you are able to secure the electro- 
magiets from a discarded electric bell 
they will work fine for the magnets M1 
and M2, They should be disconnected 
from their iron support and mounted 
upon some non-magnetic material, stich 
as brass or copper, making the dis- 
tance between th centers as small as 
possible. ‘The piece of metal upon 
which the magnets are mounted should 
now be fasiened, by means of two wood 
screws, to the back of the board, shown 
in Fig. 6, that is to form the face of 
the annunciator, It should be about 
% iu. thick, Y% in, wide and long 
cnough to extend a short distance be- 
yond Uke cores of the magnets M1 and 


M2. Drill a 1/16-in, hole through its 
nter, as shown in Fig. 2. Drive a 
piece Of steel rod into this hole, make 


ig stire the rod will not turn easily in 
the opening, and allow about % in, of 
the rod to project on one side, and 
144 in. on the other side. 

Drill a hole in the board upon which 
the magnets are mounted so that when 
the long end of the rod carrying the 
armature is passed through the hole, 
the armature will be a little more than 
1/16 in. from each magnet core. ‘The 
hort end of the rod should be sup- 
ported by means of a piece of strip 
brass bent into the form shown in 


D 
piece, so the rod will pass through it. 


ill a hole in the center of this 


When the a been put in its 
proper 1 this strip to the 
board with two small wood screws. 
You may experience some difficulty 
iu locating the hole in the board for 
the rod, and it no doubt would be best 
to drill this hole first and fasten the 
magnets in place afterwards, 
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‘Two small collars should be fastened 
to the rod to preveut its moving end- 


wise. Fit the collars tightly on the rod 
to hold them in place. 

Cut the long end of the rod off so it 
projects through the face of the an- 
nunciator about % in. Take some very. 
thin sheet brass and cut out a needle or 
indicator as shows in Fig. 4. In a 
small piece of brass drill a hole so it 
will fit tight on the other end of the 
rod. Solder the indicator to this piece 
and force it in place on the end of the 
rod. 

When the armature is the same dis 
tance from each core, the indicator 
should be parallel to the long dimen- 
sion of the face of the case. ‘The case 
of the instrument may be made in 
the following way : 

Secure a piece of %-in, oak, or other 
hard wood, 3 in, wide and 2% ft, long. 
‘Then cut from this board the follow- 
ing pices: two whose dimensions cor 
respond to those of Fig. 5 and are to 
form the sides of the case; two whose 
dimensions correspond to those of Fig. 
6 and are to form the back and the 
face of the case; three whose dimen- 
sions correspond to those of Figs. 7, 

, and 9 and are to form the lower and. 
upper end of the case and the finish for 
the top. 

Secure a piece of window glass, 444 
in. by 3% in, that is to be used as the 
front. Before assembling the case cut 
‘on the inner surface of the pieces form- 
ing the sides and the lower end, a 
groove just wide enough to take the 
glass and 1/16 in. in depth. ‘The outer 
edge of this groove should be % in. 
from the outer edge of the frame, After 
the case is fastened together there 
should be a slot between the piece 
forming the upper end and the piece 
that serves as a finish at the top, that 
will allow the glass to be slipped into 
place. A small strip of wood should be 
tacked over this slot, after the glass is 
put in place, to prevent the dust and 
dirt from falling down inside of the 
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case, 

The piece upon which the works are 
to be mounted may be fastened in place 
by means of four round-headed brass 
screws that pass through the sides of 
the case. It should be fastened about 
in. back of the glass front. The 
jack may be fastened inside of the case 
ina similar manne 
‘es, from some sheet 


by means 
Len three 
binding-posts, that are to form the ter= 
minals of the annunciator, on the top 
of the upper end of the ‘case. Mark 
one of these binding-posts C aud the 
other two Li and L2. Connect one ter- 
minal of each of the magnet windings 
to the post marked C and the other 
terminal to the posts Lt and L2. You 
can finish the case in any style you nay 


Details of the Annunciat 


Fiaa 


desire, Oftentimes it is desirable to 
haye it correspond to the finish of the 
woodwork of the room in which it is 


ugh de- 
pends upon the distance between the 
cores of the magnets and the distance 
armature from these cores, These 
ces are oftentimes such that the 
tions of the cell are not very deli- 
If the armature is moved too far 
s there is not sufficient 


nite. 
from the cor 
pull exerted by them when magnetized, 
to cause the position of the armature 


to change. 

Mount on the shaft carrying the ar- 
mature a small gear wheel. Arrange 
another smaller gear to engage this on 
and faster the indicator to the shaft 
of the smaller gear. Any movement 
now of the armature shaft will re 
sult in a relative large movement of the 
indicator shaft. Figure 11 shows the ar- 
rangement of the gears just described, 
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THE BOY MECHANIC — 19:2 
Piercing Glass Plates with a Spark Coil 


Anyone possessing a Lin. induction 
coil and a L-qt. Leyden jar can easily 
perform the interesting experiment of 
piercing glass plates. Connect the 
Leydew jar to the induction 
shown in the diagram, A discha 
now constructed of very dry wood and 
boiled in paralline for about 
ules, ‘The main part of the di 
AB, isa piece of wood about 6 
and to the middle of it 
wood handle by mea 
wood screws, A bindin 
ened to each end of Ul 
at A and Bas shown i 


one or two 
is fast- 


Yuaeturing Glass Plates 


‘Two stiff brass wires of No. 11 gauge 
and 6 in, long, with a swall brass ball 
ttached to one end of each, are bent 
in an are of a circle and attached one 
hi binding-post. 

A plate of lass, 
between the two brass balls and the 
coil set in action, ‘The plate will soon 
be pierced by the spark saree coils 
¢ heavier gla: es —Con- 

Uibuted by 1. Wolff; Brooklyn, N. 
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is now placed 


How to Make a Small Motor 


‘The accompanying sketch shows 
how to make a small motor to run on 
a battery of three or four dry cells and 
with sufficient power to run mech: 
ical toys. The armature is constructed, 
s shown in Figs. Land 2, by using a 
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Details of Small Electrie Motor 


common spool with 8 flat-h 
screws placed at equal distar 
and in the middle of the spool, Each 
‘ew is wound with No, 24 gauge iron 
wite, as shown at A, Fig. 1. “The com- 

is made from a thin piece of 
in diameter and cut as 
ing 8 points, 4% in. 
Gin. deep. ‘The field is built 
using 8 strips of tin, 12 in, long 


aded 
s apart 


copp ria 


and 2 in. wide, riveted together and 
shaped as shown at B, Fig. 4. Field 
structed by using two 

n. bolts, 1 in. long. cular 


ece of cardboard is placed on cach 
J of the bolt, leaving space enough 
for the belt to pass through the field 
B, and to receive a nut. Wind the re- 
maining space between the cardboards 
with 30 ft. of No. 22 double-wound 
cotton-covered copper wire. A light 
frame of wood is built around the mag 
nets, as shown at C, Fig. 4. Holes 
made in this frame to receive the axle 
of the armature, ‘Two strips of cop- 
per, Yj in, wide and 3 in, long, are used 
for’ the brusties The armature i 
placed in position in its bearings and 
the brushes adjusted as shown in Fig, 
4, oue brush touching the shaft of the 
ature outside of the frame, and 
the other just touching the points of 
the commutator, which is placed on the 
shaft inside of the frame. Connect 
the outside wire of one magnet to the 
inside wire of the other, and the re- 


GRANDDAD'S ELCTRICITY BOOK 


maining ends, one to the batteries and 
hack to the ‘brush that touches the 
shaft, while the other is attached to 
the brush touching the commutator. 
In making the frame for the armature 
bearings, care should be taken to get 
the holes for the shaft centered, and 
to sec that the screws in the armature 
p hi bolt in the magnets at equal 
distances, which should be about 1% 
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A Home-Made Electric Plug 


able for electri 
e used in exper 
ing m 


A plug sui 
extension or to 


He 
he. 
is removed with: 
all the old com- 
position in the 
Inass receptacle, 


ing ouly the wire 
of the wires, altach (wo 
posts, MIE the. 
iaris, and in doing thie keep the w 
ale and the binding-posts opposite 
euch other. Allow the plaster to pro- 
ject about fin, above the brass, 
hold the binding-posts ax show 
‘ontributed by Albert B. Weleh, 


York. | He Boy mechanic - 1913 
How to Make an Electric Fire 
‘Alary 


On exch end of x bloc 
in, square and 1g in. ton: 
strip of brass {hy & in, bent in 
sh shown in the sketch 


is should hy 
ficient bend to allow the poin 


press lightly together, A piece of bee: 
wax, W, is inserted belween the points 
of the bra 


and o form the msulation. 
post, B, is attached to 
on the ends of the bioek “of wood. 
deviee 1s fastened to the 
ing, and wire connec 
sand bells a 


‘The 
all or ecil- 
made to the 


the dis 


shown 
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When the room becomes 
a liltle overheated the was will melt 
and cause the brass strips to spring 
together, which will form the circuit 
aud ake the bell ring, Bach room 
in the house may be comeeted with one 
of these devices, and all on one circuit 
sith one bell. 
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How to Make a Wireless Telephone 


A noted French scientist, Bour- 
bouze, was able to keep up communi- 
cation with the outside during the 


Taran | 


Bu 
i 


hecewer 


Details of Wireless "Phone Installation 


siege of Paris by making practical, ap- 
tion of the earth currents. 
distan vered is ¢: 
bout 30 mile: 


ne 
id to have been’ 
Another scientist was 
Je to telephone through the carth 


without the aid of wires. Nothing, 
however, has been made public as to 
how this was accomplished. 


It is my object to unveil the mystery 
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and to render this field accessible to 
others, at least lo a certain degree, for 
Uhave by no means completed my re- 
searches in this ular work. 

In order to establish a wireless com- 
nunication between two points we 
need first of all a hole or well in the 
ground at exch point. In my experi 
ments [was anable lo g ta deep well 


but the instruments worked fine for 
distance of 200 ft., using wells about 
25 ft. deep. As in ordinary telephone 


lines, we require a transmitter and re- 
ceiver at cach point. These must 
of the long-distance type. If a hole 
is dug or a well is found suitable for 
the purpose, a copper wire is hung in 
the opening, allowing the end to touch. 
the bottom, ‘To make the proper con- 
tact an oval or round—but not pointed 
—copper plate is attached to the 
of the wire, If a well is used, it 
necessary to have a waterproof eable 
for the part ruming through the wa- 
t The top end is attached to the 
telephone transmitter and receiver, as 
in the ordinary telephone, to the bat- 
teries and to a zine plate, which is to 
he buried in the earth a few feet away 
from the well or hole, and not more 
than 1 ft under the surface. A batt 
of fourtdry cells is used at each 
Both stations are connected in the 
me wity, as shown in the sketch. 
‘his makes it possible for neighbors 
to use their wells a means of com- 
munication with each other—Contrib- 
uted by A. E. Joerin, 
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A Novel Electric Time Alart 


3 run by clockwork 
must be wound and set cach (ime. ‘Phe 
accompanying diagram shows how to 
make the connection Uhat will ring a 
dell hy electric current xt ihe time set 
without winding the alare, ‘The hell 
is removed from an ordinary alarm 
clock and a small p attached, 
as'shown at 3. An insulated connec. 


AML time ala 
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Electric Time Atarim 


ion is fastened on the clapper of the 
Dell, as shown al A. The arm holding 
the clapper aust be bent to have the 
point A remain as elose to the strip B 
Whe 
is made as 
When the time set for the 
mes the clapper will be moved 

h to make the contact. In 
the course of a minute (he eatch on the 
pper arm will be released and the 
clapper will return to its former place, 
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us possible without touching it, 
conneetion to the battery 
shown. 


Miniature Electric Lamps 


After several years? research there 
has been produced a miniature electrie 
Ini that is a great improvement and 
a decided departure from the old kind 
which used a earkon filament. A me- 
fallie filament by a secret 
chemical pro ispended in the 
Jul in an ed instead of 
the old straight span, ‘The voltage is 

iced hy the length of the span, ‘Phe 
limey of the filament excels any- 
ing of ils Tength in any voltage. 


that 


alin 
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simply being th 
ever, the filune 
tain’ metals from whiel radium is e: 


tracted. 
"Phe advantages of the new bulb are 
amanifold. Tb gives i 


‘on the same vol 
of the current e 
carbon filament. 0: 
{ages of the old style but 1 
tip, whiel made a shade 
been obviated i bulb by 
blowing the lip on the side, as shown 
in the sketch, so as to produce no 
shadow. 
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1013 


How to Make a 110-Volt ‘Trans 
former 

Secure two magnets from a telephon 
Dell, or a gel of mast 
2,000 ohne. Mount ¢ 
Innes or stect as shown in 
an empty cocoa ean and ¢ 
to remose all partiel 


it good 
of covoa and 
shown 
to be 
e bra 
four holes 
A piece of 


are for the wire (erminals, 


rubber til nist be over the 
wire terminals: before ing them 


in the holes. Pill (he 
vil, or wilh any kind of oil exce 


erude: 
t kero- 


seue oil, and immerse the magnets in it 
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the cover on tight (Vig. 


5 deviee may 
olt current for eleetro- 
all battery lamps, pro- 


plating and 

vided the magnets are wound with wire 

no larger than No. 40.—Contributed by 
MM. Rubsan, Muskogee, Okla. 


Tlie Boy 
A Siwple Bi 


HANIC ~ 1913 


tery Rheostat 


yring from an otd shade roller is 
ounted on a board 4 in, wis 

and 2 in, thick, A binding-post 
stoned to this board at each end, 
hie fi alla. the ens of ho 
shown in Hig. 1. ‘The temper 
all portion of Fak eid ot the 


This 
ing over 
we and allow= 
he ends are 


spring will nest to be drawn. 

in be accomplistied by I 
Jamp or in a 

cool slowly. 


A wire is connected to one of Uhe bind- 
is and a swall square piece of 
is allached lo the other end of 
shown in Mig. 2. When 
a cireuil the 
eit by sliding the 
per piece along the 
spring.—Contrilted by MH. D. Mare 
kins, St. Louis, Mo. 
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THE BOY MECHANIC — 1913 
Blecteic Anesthesia 


Nisa 
holiem i 


known ft 


at 
darned hand hy: 


fre uwlly drassin, 
‘The fotiow ped sé will 
How a con vely feeble elec 


the work of a sire 


1 ome 
whieth 
nal disc 
welll TE sny pain anse tlh 


vatont dues nat abject to a second or 
d ox, 


vinwnt altee recovering, and 

d and without fecling 

or its infhiexee, 

2 who woud lie to try the 

ki will say that my oatlit 

consisted of at induction evil with a 
2nd iron core about 3 iin, Jong, 


peduery 6 wontnd will fou 


apparently 
while un 


Na, 32 wire, 
1 of biehroninte of potas 
‘Fhe proper Lot 
» be atetermined hy 

vicnt as rich ns se healthy 
tld ewig ty take, Fasten ove 
socondazy eteeltode fe the trap cot 
ug'the Tat ak ith a wire 
ened to the ether terminal, & 
hiotor of the coil with your finger 
Jel the rab bite on the nail and w 
doing so release the ¥ 
the rat 


untae y 
Tingposts of the 
Vol oue af thent 


will be as? 
by Chas. 
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THE BOY MECHANIC — 1915 


While winding an induction coil, 1 
found it necessary to test the sections 
for contin lvanom- 
1 cor 


toleph 
dvith the scctien and battery. ‘The b 
tery and (clephone receiver ma 


also 


he used for testing onl tite secondary 
of an induction coit,, rmine if it 
is burnt out. 


Well 


, Moose 
THE BOY MECHANIC ~ 1915, 


An Electric Display for a Show 
Window 


A novel window display that is very 
attractive, yet simple in construction 
and operation, ean be made in the fol- 
lowing manner: First, make a small 
watertight chamber, A, as long as the 
focal length of the lens to be used, and 

ving a glass window, B, at one end, 
I round opening, C, at the 
In this opening is placed a cork 
through which a glass tube about 2 in, 
long is inserted. The tube makes a 
smooth passage for the stream of water 
flowing out of the box. Water from 
any source of supply enters the 
chamber through the tube D, which 
may be & pipe or hose, whichever is 
‘The interior is 


painted a dull black, 

A convenient and compact light is 
placed at the window end of the box. 
A very good light can be made by plac- 
ing af electric light with a reflector in 
a elosed box and fastening a biconvex 
lens, F, in the side facing the window 
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of the water box. When the electric 
light and the water are turned on, the 
light is focused at the point where the 
water is issuing from the box, and fol- 
lows the course of the stream of water, 
illuminating it in a pleasing manner. 

A still better effect can be obtained 
hy passing colored plates between the 
Ions F and the window B.A glass 
disk with sectors of different colors 
may be revolved by any source of 
power, stich as a small electric motor 
or even 2 wat 1 turned by the 
flow 

‘Two ov three str 
ing in different. c 
pretty display and. m 
by using two or mors 
up in the same mame 
ralus chankd be conc 
but the box end or tub 
ing water show 
Grant Linton, Whithy 


ams of water flow- 


be prod 
boxes made 


aL nothing: 
with the flow 
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An Electric Water Heater 


Procure the barrel and cap from a 
hand bicycle pump and prepare ther 

follons: Make a tube of paper, about 
double the thickness of a postal card, 
to fit snugly in the pump barrel and 
it slightly’ before slipping it into place 
re of the 


proper length and si 
The wire can be te 
‘on some nonco} 
as an earthen 
connecting one end to the current 
supply and running the other wire 
the supply over the coil until it he 
properly.” Cut the resistance 
point and temporarily coil it to in 
the bottom of the pump barrel, allo 
one end to extend up through the sp 
in the center with sufticient length to 
make a connection to supply wires. 
‘Mix some dental plaster to the con- 
sistency of thick cream and, while keep 
ing the wire in the center of the pump 
barrel, pour in the mixture until it is 
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filled to within 114 in. of the top. Al- 
low the plaster to set for about a day, 
then remove it from the barrel and ( 
off the paper roll. ‘The coil of wi 
the ow straightened out and 
coil over the outside of the 
Bis steetears ae hig ferent for 
connecting to the supply wires. 
Cut two. or three disks of mica to 
fit snugly in the bottom of the pump 
also cut a mica sheet to make a 
covering tube over the coil on the pla: 
ter core aud insert the whole into the 
barrel, ‘The two terminals are co 
nected to the ends of a flexible cord 
which has a-plug attached to the oppo 
site end, to ¢ the ends 
of the wir they connect to the 
flexible cord inside of ‘the pump barrel 
tunder the in winding the resist- 


= 


dn Els Men Call Mode of pce We 
cei tiae 


a wire on the core, be sure that one 
turn does not touch the other. The 
heater when connected to a current 
supply aud placed in 1 qt. of water will 
bring it to a boil quickly—Contributed 
by A. H. Waychoff, Lyons, Colo. 
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How to Make an Electric Fishing 
Signal 


A unique electric fishing signal, 
which may be rigged up on a wharf 
or pier, and the cieetric cireuit so ar- 

auged as to operate an electric bell 
located in 
cottage, oF 
may be co 
tain two pict 


i. spring brass, 


one 6 in, long anc % in, wide, and the 
other long and ¥4 wide. Mount 
2 2-in. brass woe dd serew, A, in one 


end of the 6-in, piece as shown, 
Place over the end of the 6 
a thin sheet of insulating fiber 


. piece 
ff “B, al- 
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Construction of the Parte 
‘and the Elecuate Cont 


Contact Polats 
tons. 


lowing it to extend down on each side 
about 1 in, ‘Then bend a piece of 4 
brass, C, over the insulating fiber, 
towing it to extend down on 
the same distance as the i 
fiber, Drill a small hole through the 
lower ends of the U-shaped piece of 
brass, C, the in ion, B, and the 
iu, piece, while they are all in place. 
Remove the insulation and the U- 
shaped brass piece, and tap the holes 
in the brass for a machine screw, D. 
nlarge the hole in the 6: and 
hing for it 
ne diameter 
miacisine screw. Mount 
ing: post, E, on one side of 
aped picce of brass, and the 
nay then be put together and 
held in place by means of the brass 
screw. 

Drill two holes in the other end of 
the 6-in piece, also two holes in one 
cnd of the 7-in piece, and rivet them 
together with two small rivets. The 
Z-in, piece should project beyond the 
nd of (h G-in. piece. A piece of thin 
spring brass shoul! be made into the 
form of a spiral, F, and fastened to 
the upper end of the 7-in, piece. Pro- 
vision should be made for attaching 
the fishline to the inside end of the 
brass spiral. A small binding post 
should be soldered to cither the 6-in. 


openiig of the 
as the br 
asmall by 
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piece, at the bottom, 

Ii the device is set up with the head 
of the brass adjusting screw in the top 
n. piece, pointing in the di- 
rection the line (0 the fishing hook is 
to run, and if a fish pulls upon the 
line, the 7-in, piece is pulled over and 
touches the point of the adjusting 
screw. Ifa battery and bell, or buzzer, 
is connected as shown, the cireuit will 
be completed when ‘the ‘in. piece 
comes in contact with the adjusting 
screw, and the bell will ring, 


‘THE BOY MECHANIC - 1918, 


Homemade Telegraph Sounder 


‘The material required to construct a 
telegraph sounder, like the one shown 
in the sketch, consists of two binding 
+1 piece of sheet metal, 

ind." rearranged 
shown, on a wood base or, better still, 
Tn using & un 

be sure to insulate the conn 
at the magnet coils and binding posts, 
‘This instrument will be found by 


‘An Inexpensive and Homemade Sounder for Use in 
Tearming the Telegraph Codes 


those studying the telegraph codes to 
sive good results, equal to any of the 
expensive outlils sold for this purpose, 
contributed by Chas, J. La Vrille, 
Flushing, N.Y. 
THE BOY MECHANIC — 1915 
An Electric Stirring Machine 


Desiring a stirring machine for mix- 
ing photographic chemicals, I set about 
to design the one shown in the illustra- 
tion, The base aud upright are made 
of pine, 1 in. thick, the former 8 in, wide 
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outsined Eleetsie Stiering, Machine for Use 
‘Photographic Chemicals 


ud 10 in. Jong, the latter 8 in, wide 
nd 16 in. long, A 3%-in, slot, 12 in. 
Tong, is cut in the center of the upi 
ni tivo pieces of sheet metal or 
in, wide and 12 in, long, bent at right 
angles along the center of their length, 
placed at equal distances, on each 
side of the slot, and fastened with 
screws. 1 setae between these 
picees depends on the motor used, 
its base should fit’ snugly between 
them, 


alt i 
With one meast 
the end of thy 

of wi 2 bent a 


piece 
ketch. 


motor ase, 0. that ils: th 
I pass through the slot 
ht, where it is held with a wing 
nut. “The battery cells may be pli 
on the back of the upright and a sm: 

mounted at the nd int front. 
—Contributed by Ray 

Falls, N.Y. 
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Electric Switch for Exposi 
graphic Printing Papers 


© proper Lime to expose a printing 
paper under 9 ve siuuld be de- 


aded end 
nthe up- 


Photo- 
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termined and the 1 
fature pr 


marked for 
time las 
should he pro- 


e meat 


vided for 1 the exposure exactly 
the sami the prints will be perfect 
of a good tone at all times. For this 


purpose the instrument shown in the 
illustration was designed and used with 


ists of an ord 
d, or support, for 
uiall coil, & move 
, at knife switeh, and a 
ment, A neat bo 
yout fin, square and 3 in. high, is 
constructed. A round recess, 4% 
deep, is cut in the center of the top. to 
admit the wateh, ‘The standard A is 
made of Horas, Me in, thic i 
wide, bent as shown, and aj 
drilled in the end of the tony arm where 


it will exactly c r the pivot 
holding the A jin, rod, 
1, is closely fitted in the hole and sup- 
plied with a knurled wheel, C, on the 
upper end, and aped arm, Dy 
is fastened to the lower end. The end 
of this arm should be filed to a point, 


or a very thin piece of brass 
fo it, so that the end will jnst touch the 
minute tend of the watch. ‘The tip 
end of the point should be hent slightly 

rpendicular toward the di- 
rection in which the watch hands are 
movirg, so that, when it is set, the 


1g hand will easily break the con- 


sollered 


tact. 
‘The magnetic arrangement consists 


of a 3-olm coil, E, mounted, as shown, 


ime Switch for Operating an 
‘Print seapiie t 


lectrie Light in 
‘Vliotogaphie Developing Papers 
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to one side of the ease, where it oper- 
The armature parts 

au L-shaped piece of b 

F, pivoted at G, to whieh a square piece 

of soft iron, H, is attached. ‘Two small 

parts, K, are’ bent and attached as 

shown, to furnish a limit stop for the 


picce and a support for a spiral spring 
which holds the armature H away from 
the coil, 

‘The kuife switeh L is fa 
bottom of the 


sinall eye for 
N, are’ suidered to the knife switeh. 
These two attachments for the swit 
are insulated from the other parts. 

‘Two binding posts are mounted 
Lop, one being connected to one ter 
minal of the coil E and the other to the 
watch case, ‘The other terminal of the 
coil is connected to the standard A, 
‘The two binding posts are connected 
in series with one or two dry cells, and 
the switch L is connected in'series with 
the lamp used for printing. 

The operation is as follow 


: The art 


ins fit util he minute hand strikes 
the point on the arm D, when the hat- 
tery cirenit is closed casing the coil 
to draw the armature I and allowing 
the spring N to open the switel Le 
The lamp is then extinguished —Con- 
tributed by James P, Lewis, Golden, 
Colorado. 
THE BOY MECHANIC ~ 1915 

How to Make a Small Electric Furnace 

The int sists of 
flower pot containi 
about 6 in + the 
nthe two being packed with 

‘Iwo %-in, holes are bored 
through the sides of the crucible about 
half war between the top and the bot- 
tom. Holes corres these 
holes are molded in th y. which 
should Cstend several inches above the 
top of the flower pot. A smaller cru- 
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cible is placed inside of the large one 
for use in melting such metals as cop- 
per, brass and aluminum. With metals 


that will melt ata low degree of heat, 


‘eetie Connections to Furnace 
such as tin, lead or zine, the large 
crucible canbe used alone. Each ert 
cible should be provided with a cover 
to confine the heat and keep out the 
The electrodes are ordinary are- 
light carbons. 
‘The furnace is run on an ordinary 
110-voll lighting eireuit and it is neces 
to have a’ rheostat connected in 
series with if, A water rheostat as 
shown in the sketch will serve to reg- 
the current for this furnace. 
s of brass or aluminum 
can be melted in about 10 minutes in 
the furnace—Contributed by Leonard 
Stebbins, Denver, Colo. 
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An Electrically Operated Camera 
Shutter 


IL is offen quite desirable to operate 
the shutter of a camera from a distance, 

ly in photographing: birds and 
‘The device shown in the 
ying sketch serves the above 
© Very nicely, and its construc: 

lion are exceedingly 
ef, the operation is as 
‘The sw Ais mounted: 
such a manner 
ot conspicuous, and. con 
ia magnet, B 
ans of a piece of fl 
iductor, such as lunp cord. 
gnet Bis energized when the switeh 
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ed and attracts the iron armature 
Cy which is mounted on 
at 1, ‘The lower end of this arn is 
in the form of a latch, which suppor 
the rod Eowhen i Upper 
position. The rod 
compresses the cniley 
held 
washer TE metnted « 


+ whic 
and the 
the rod. A 
atl coil spring holds the armature 


Cawvay from the core of the 
1 The lower end of th 

fori of a piston operating 
cylinder J. i 


cil of the tube tea 
shuiier is located in the lawer end of 
the cylinder J. When. the rod I 

released hy the fateh K, it moves 

ward in the eytinder J, due t the action 
of the spring al compresses: the: 
bull L, eausing the shutter of the 
camera ty he operated, A small handle, 


M, may be mounted on the rod to 


iiss fo the camera 


¢ may be mounted on a small 
wooden base by means of b 
aml the terminals of the el 
citi connected to the binding posts N 
“The switch A may 

1a push button 
the operator may 
hundred feet 


battery of mor 
ease 


than one cell in such 
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THE BOY MECHANIC — 1915 
Electroplating without a Tanke 


without a plating 

ple with the follow- 

ing easily homemade apparatus de- 

ibed in a German scientific maga- 
zine, 


ts of a rubber ball, A, 
fitted 
1 wh at the opposite end 
a A rod, D, passe 
ber ball, which 
tightly corked at both ends, into the 
sdass tube Band carries at’ that end 
\ small glass tube, F, 
cts the rubber ball with the 
wer tube B. ‘The connections from 
the battery to the cathode, G, the ob 
ject to be nd to the projecting 
end of th vying rod, D, are 
The cubber ball is 
with the electrolyte, and. is 
syncezed so as to force the tluid 


= 


thi}: 


"A Mand Tool for Applying 9 Plate Hlecteleally to 
the Suttace of Atetal ste 


through the small tube F, into. the 
uiger tube, 1, Gilling it and soaking 
the sponge C. ‘The current is then 
tumed oo, and by moving the wet 
sponye over the cathode G, the latter 
will be plated, Not only is this an 
interesting, accessory for the amateur’s 
laboratory, but it ean be used in the 
stry where only parts of some ob- 
ject are to be plated, and where it is 
desired to remedy bad spots without 
putting the articles back into the bath, 
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An Electricaily Ignited Flash Light 
for Making Photographs 


‘The results obtained in a great many 
ures by flash- 
sfaciory, as 
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the expression on the faces of the peo- 
ple in the picture usually is strained 
or unnatural, due to the suspense in 
waiting for the flash. The following 
simple de} voids this difficulty be 

ause th 
electricity, so that the operator « 
control the flash from a distant poi 
and thus be able to take the picture 

s to his subjects 

‘The construction of the de’ 


follows: Obtain a piece of rather 
heavy sheet iron, about 6 in, wide and 
10 in, long, Lend this piece of iron 
into the form shown in the sketch, and 


fasten a wooden handle to it with 
wood screw. Obtain a sheet of 4-in. 
sheet ashestos, the same size as the 
piece of sheet iron, and glue it to 
the inside surface of the curved piece 
of fron, It is best to fasten the 
four corners down by means of some 
small rivets with rather large washers 
under the heads next to the asbestos. 

Now mount two pieces of sheet cop- 
per, 14 in, wide and 
with each other on the surface of the 
asbestos and 114 in. apart, so that th 
ends are even with the end of the picce 
of ashestos, ‘These pieces of copper 
should be insulated from the piece of 
shect iron, and there should be a small 
w in ane end of each and It 
binding post mounted on the other end. 

Procure a piece of lamp cord, 15 or 
20 ft. in length, Fasten an ordinary 
plug to one end of this cord and the 
other end to the two binding posts. 


Wirioe 
Connections fr Attaching 
ctrie-Light Wiees 


Open one of the conductors in the cord 
at some point and introdyce a single- 
pole switch, as shown in the sketch. 
Close the gap between the two pieces 
by means of a piece of No. 
32 gauge enpper wire. Place the flash- 

in position, but do not 
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cover up the wire er have it in actual 
contact with the powder, and close the 
cuit. The operator’ may include 
himself in the picture by having a suf- 
ficiently Tong piece of lamp cord and 
the switch properly arranged. 

THE BOY MECHANIC - 1915 

How to Make an Electrolytic 
Interrupter 
nua glass jar or wide-mouth 
bottle about one-quart size, An or- 
dinary round hottle will serve very 
nicely by having te top cut off, thus 
a glass 
lake a top 
the jar from 
piece of Y% 
pine sin 
the one shown in 
the illustration. 
he lower po 
tion extends 
down inside the 
jar and serves to 
Mt the top in 
plaice, Cut a slot 
his top, % in. 
2 in, 


wide 
my 


should be cut at right angles to a diam- 
the top and extend 1 in. on 
le of the diameter. It should 


a piece of ¥%-in 
in, wide and 
the depth of th 


sheet lead, 2 
pout Yin, longer than 

jar. Mount a small 
binding post on one end of this piece 
of lead and then support it in the slot 
in the wooden top by means of two 
metal pins, ‘The lower end of the 
piece of lead should he at Igast Yin: 
from the bottom of the jar.’ Next get 
a piece of 36-in, glass tube and fuse a 
piece of platinum wire into one end, 
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Make sure the inside end of the plati- 
num wire is not covered with the glass, 
and that the outside end protrudes a 
short distance beyond the end of the 
glass tube, Now bend about % in, of 
the end of the glass tube which has 
the platinum in it over at right angles 
to the remainder of the tu ‘The tube 
should then be placed in the opening 
on the wooden top provided for it and 

tubber band placed around it to pre- 
vent it dropping th 

he lower 
Jittle higher than 
shect of lead. 
mercury should be placed in the tube 
and a bare copper wire run dow 
side, The me Tor a connec- 
tion between the piece of platinum in 
the end of the tube and the copper 
wire, Connect the outside end of the 
copper wire uider a binding post and 
the interrupter is complete with the 
exception of the solution, 

‘The solution for the interrupter is 
dilute sulphuric acid made by mixing 
ahout four parts of water and one part 
of acid, In preparing this mixture, 
be sure to pour the acid into the water, 
not the water into the acid. The jar 
should be about two-thirds filled. At 
least 40 volts will be required for the 
satisfactory operation of the inter 
mpter. ‘The distance between the 
platinum point and the lead sheet m: 
he adjusted by simply turning the glass 
tube. 

No condenser will be required in 
operating an inductor coil with an 
interrupter of this kind. ‘The make- 
and-break interrupter, il there is one 
in circuit, should of ‘course be made 
inoperative by screwing up the contact 
point against the spring. 

THE OY MECHANIC — 1915 
An Electric Water Hea 


A simple electric water heater may 
be made as follows: Procure two 
sheets of copper, each -t by 6 in, and 
place pieces of wood or other insulat- 
ing material at the corners to keep 


er 


2m 
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them about % in, apart, Bind them 
with cords, or, #f the wood pieces are 
large enough, tse screws so that there 
will be no contact between the plates. 
Attach wires to the plates with solder 
as shown, and make connections to a 
plug. Pour water in an earthenware 


.n Inexpensive Blectrle Water Heater Made of Two 
As tonrn Copper Plates 


jar, place the plates in it and turn the 
plug in a lamp socket. Do not use a 
metal vessel.—Contributed by G. 
Henry Jones, Sylacauga, Ala. 
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An Alarm for a Sleepwalker 


A little girl in our family would 
walk in her sleep and it caused us no 
little worry lest she might leave the 
house without our knowing it, 1 
therefore rigged up an alarm device to 
ring a bell should she leave the room 
The device consisted of a bell and 
battery in a circuit, and a switch 
which was attached to one door 


ing. A string was stretched across 
the doorway and attached to the 
switch lever in such a manner as to 


pull it closed when the string was 
pushed through the doorway opening. 
—Contributed by J. Woodburn, ‘To: 
ronto, Canada, 


THE BOY MECHANIC ~ 1915 
How to Build a Wind Vane 
with an Electric Indicator 


Quite often it is practically impos- 
sible to ascertain the direction of the 
wind by observing an ordinary wind 
vane on account of the necessity of lo- 
cating the vane at such a height that 
it may give a true indication. By 
means of the device shown in Fig. 2, 
the position of the vane may be deter 
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mined without actually looking at the 
vane itself and the indicating device 
may be located almost anywhere and 
independently of the position of the 
wind van 

‘The principle upon which the device 
operates is that of the Wheatstone 
bridge. ‘The position of the moving 
contact A, Fig. 1, is controlled by the 
wind vane, ‘this contact is made to 
move over a specially constructed re- 
sistance R, Fig. 2. A second movable 
contact, 1, is controlled by the observer 
and moves over a second, resistance, 
identical with that over whieh 
tact A moves. These to re: s 
are connected so as to form the two 
main branches of a Wheatstone bridge ; 
the points A and B are connected to the 
current-detecting device, which may 
be a galvanometer or telephone re- 
ceiver, and current is supplied by a 
number of dry cells, 

In order to obtain a balance—that 
is, no current through the receiver—the 
points A and B must occupy con 
sponding. positions on their respective 
resistances. If the two resistances 
over which the points A and B move 
are mounted in the same position with 
respect to the cardinal points of the 
compass, then the points themselves 
will always be in the same position 
cardinal points 
when a balance is obtained. ‘The ar- 
row head on the wind vane and the 
point A are made to occupy corre- 
sponding positions, and hence the po- 


pass 
dication of the direction in which the 
wind vane is pointing. 

‘The principal parts in the construc- 
tion of the device are shown in the il- 
tration, and the following descrip- 
tion of their construction may be of in- 
terest to those who contemplate build- 
ing the indicator. 

Procure two pieces of yy-in. hard 
rubber, 1% in, wide by 24 in. long. 
ide by side, between two 


212 
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cf Contact So’ Placed 


Biewa the ‘That a 
Rainnce fs Obtained 


boards and smooth down their edges 
and ends, and then file small slots in 
the edges with the edge of a three- 
corered file. These slots should all 
be equally spaced about yy in, apart. 
Have the pieces clamped together 
while filing the slots and mark one 
edge top and one end right so that 
the pieces may he mounted alike, Now 
Procure a small quantity of No. 20 
gauge nganin wire. Fasten 
one end of this wire to one end. of 
the pieces of rubber by winding it in 
and out through three or four small 
holes and then wind it around the 
piece, placing the various turns in the 
sinall slots that vure filed in the edges. 
After completing the winding, fasten’ 
the end just as the starting end was 
altached. Wind the second piece of 
rubber in a similar manner and make 
stire to have the length of the free ends 
in each case the same. Obtain a cylin- 
der of some kind, about 8 in, in dia 
eter, warin the pieces of rubber by dip- 
ping them in hot water, bend them 
around the cylinder and’ allow them 
to cool. 
A containing case, similar to that 
shown in cross section in the upper 
ig. 2 should now be 
stricted from a good quality of 
tin or copper. The inside diameter of 
this case should be about 1 in. more 
than the outside diameter of the re- 
sistance ring R, and it should be about 
3 in. deep. The top C may be made 
curved as shown in the illustration, 
and should be fastened to the case 
proper by a number of small machine 
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rucuivis 


—i}i}1- 


Reslatanee Coil, cod 
fh iSenticat with “Fiat 


ve Weather Vane wit 
of tndlentor Wit 


screws, ‘The base of this ease may be 
made so that the whole device can be 
mounted on the top of a pole. 

Mount a piece of Y-in, st 
about % in, tong, 


el rod, 
ith a conical hole 
i one end, in the center of the bottom 
of the case’as shown, by M.A number 
of supports, similar to the one shown, 
should be made from some Y4-in, hard 
rubber and fastened to the sides of 
the case, to support the resistance ring. 
‘The dimensions of these supports 
should be such that the ends of the 
piece of rubber, forming t 
agaiust each other when it is in place. 
The upper edge of the ring should be 
about 2 in, above the bottom or te 
case 


dD, 


in the 
perpendicular to it, A washer, E, may 
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so_be soldered to the top so as to 
id in holding the tube. Procure a 
pice of steel rod, F, that will fit in 
the tube D and turn ‘freely. Sharpen 
one end of this rod and mount a brass 
ind vane on the other end. A small 
tal cup, G, may be soldered to a 

her, H, and the whole mounted on 
the steel rod F in an inverted position 
as shown, which will prevent water 
from getting down inside the case 
along the rod. The cup G may be 
soldered directly to the rod. Make a 
ial arm, J, of brass, and fasten a 

¢ of light spring, K, to one side 
of il, near the outer end, then mount 
the arm on the steel rod so that it is 
Hel to the vane and its outer end 
ints in the same direction as the ar- 
vane. ‘The free end of the 
ing on the arm J should be 
ud enough to bridge the gap be- 
tween adjacent turns of wire on the 
ance ring. Four bindings should 
then be mounted on the inside of the 
case and all insulated from it with the 
exception of number 1, Numbers 2 
and 3 are connected to the ends of the 
winding and number 4 is connected to 
number 3. 

A second outfit should now be con- 
structed, identical with the one just 
described except that it should have 
a flut op with a circular scale mounted 
cu it, and the arm L should be con- 
trolled by a small handle in the center 
of the scale. ‘The position of the con- 
tact B may be indicated on the scale 
by a slender pointer, attached to the 
handle controlling the arm L. 

Four leads of equal resistance should 
be used in connecting the two devices 
and the connections made as shown. 
‘Au ordinary buzzer placed in the bat- 
tery circuit will produce an interrupted 
current through the bridge circuit and 
a balance will be obtained by adjust- 

the contact point B until a min- 
nium hum is heard in the telephone 
receiver. 
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Vibrator for a Spark Coil 


Jf you do not have the time to make 
a vibrator or electrolytic interrupter for 
a spark coil, a common clectrie door- 


Nell Used as Vibentor 


stitute. Connect 
one of the primary wires to the bind- 
ing-post of the betf that is not insulated 
from the frame, and the other primary 
wire to the adjusting screw on the 
make-and-break contact of the bell, as 
shown in the sketch. ‘The conneetions 
are made fron ies to the bell 
in the usuat —Contributed by 
Ralph ‘Tarshis, Brooklyn, N. Y. 
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A Small Hydroelectric-Power Plant 


Wherever ure of over 


sing storage 
ating sewing and washing ma- 
pond to the features of the model 
‘Chis enables one te nete the varia- 
tions between the wire and the mod- 
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el’s features. For instance, the fore- 
chines, toys, etc. The design is for a 
G-in, hydraulic ‘motor of the Pelton 
type, which will operate well on al- 


most all city-water pressures, and at 
80 Ib. will drive a 100-watt generator 
to its full output. 

‘The castings may be procitred from 
any foundry cheaply, se that these 
parts need not trouble the builder. 
‘The patterns can be constructed easily 
and are not so complicated that they 
will tear the molds when being re- 
moved. ‘They are made from well sca- 
soned wl pine, Yj in. thick, Fill in 
all sharp corners with small fillets. All 
hould taper slightly from 
g line. 

‘The motor casing 18 shown in Fig. 
1. It is made with a wide flange so 
that the cover 
it. 
strength and th 

tit may be drilled and tapped for 
“le. ‘The legs B and C are for 
bolting the case to a base or support. 
‘The outlet pipe is of lead, 14 in, out= 
side diameter, and the hole for it in the 
case can be’ cither drilied or cored. 
Solder the pipe flush with the inside 
of the casing. Drill and tap the holes 
around the flange for 8,2 bolts. The 
shaft hole must be drilled very care- 
fully. Drill Yin. holes in the fect. 
The oil holes are 1% in, in diameter. 
File the surface of the flange smooth 
and also the inside shoulder of the 
bearing lug. Drill and tap the nozzle 
hole for a %4-in. pipe thread. 


Layout for the Casing. Cover as 


Storaze Cells o to Run Blectcie T 


Weel for the Cousteuction ofa Hydraulic Motos ‘That will Drive 
‘a Small Dynamo, t» Psoduce Current for Ex matress ay 


ovs 


rurposes, to Charge 
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‘Lhe cover plate is shown in Fig. 2. 
‘This is bolted to the casing with 8, 32 


brass bolts, 4% 
them are drilled 
shallow hole, for 
to fit in, is drilled 


long. The holes for 
in. in diameter. A 
he end of the shaft 
in the lug, as shown. 


rea 


‘The West Shape of the Buckets to Take Uj 
the tierce of the Water is 


Tt does not pass all the way through 
the plate. the inside face of the 
lug smooth and also the edge of the 
plate where it joins the casing. 

The wheel, with brackets attached, 
is shown in Fig. 3, This style of wheel 
need rot be followed out closely. 
Bore the hub centrally for a Y-in. 


shaft and fit in two setse 
and tap the rim for the buckets with 
. standard tap. The buckets 
must be evenly spaced and bolted on 
to make the wheel balance. 

‘The buckets gre shown in Fig. 4. 
‘hey may he east from iron or bab- 
rp ridge in the center 
es for a deviation of the water 
jet as it flaws on the bucket. The 
ridge divides the bucket into two 
equal lobes whieh tum each division 
of the jet through almost 180 deg., 


Drill 
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using all the kinetic energy in the jet, 
This is shown at D, The dividing 
ridge must lie in the plane of the rev- 
olution, so that cach bucket will enter 
the center of the jet. The buckets 
being evenly spaced on the periphery 
of the wheel, only one at a time re 
es the force of the jet, the one in 
and the one behind clearing the 


fron! 
jet. 
‘The nozzle is shown in Fig. 5. It 


can be made of iron or brass, 


The 
ide gradually tapers from % to 

It has a %-in. pipe thread and is 
screwed into the hole in the case from 
the inside and is secured with a lock 

t. Enough additional threaded por- 
tion is left protruding to allow the 
supply pipe to be connected. 

Wheu assembling the motor, fasten 
the wheel to the shaft with the two 
screws, and place a metal washer, 
on cach side of the wheel. Place 
the wheel in the casing and screw the 
cover plate in place. A thin rubber 
gasket should be placed between the 
cover and the casing to provide a 
water-tight joint, - 

‘The. general arr 
plant is shown in 
and dynamo are mounted on a heavy 
wood base, which in tu firmly 
bolted to a concrete foundation, Level 
up the two machines by the use of thin 
washers on the bolts between the base 
and machine, A heavy sleeve and set- 
screws are used to connect the two 
shafts. The connection to the water 
supply is made with %-in. pipe, with 
» globe valve to regulate the flow 
of water. Any dynamo of about 100- 
watt output can be used. 
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An Electric Chime Clock 


Br JCHN E, MAHLMEISTER 


[the construction of this clock one 

perfectly good and accurate alart 
clock and the works of an old ot di 
carded one are used. ‘The clock for the 
accurate time is set into a frame, or 


igement of the 
; 6. ‘Lhe motor 
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made of thin boards which have 
opening cut in them to fit 


‘The Alarm Clock in, 11s Case and the Location 
‘of the Contact Pius amd: Comtact Lever 


on the outside casing of the 
‘The back of the clue! 
shown in 


NC SE with two nuts 
ping: on the wood back, as shown 
are set at interval: to be op- 
posite, or just back of, the hour m: 
2, 3, 5, 6, 8,9, 11, and 12. A contact 

il is shaped as shown and sold- 
G the knurled koh on the back 


i 


pig * 
(exe) 
be ES 


ried 


Location of the Clocle Worle 


Hague 
Bosh Gongs and Strikers oa the 


ine 


of the clock used for setting the hands 
ina position where it will U 
parailel with the minute fh 
end of the contact spring should be 
shaped so that it will slide over the 
points of the screws easily, but in good 
contact. ‘The ends of the screws should 
be filed to a slightly rounding point. 
‘The wirnig diagram for this part of 
the apparatus is clearly shown, and the 
terminals are connected. to’ binding 
posts Cand D. ‘The binding post E is 
connected to the metal part of the 
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chime part is made entirely sep- 
¢ and can be located at any rea 
able distance from the clock. It is 
propelled by the works from an old 
clock, as shown at F, Fig. 2. The old 
clock ared for use by removing 
the ha lance wheel and eseape- 
it so that the wheels will turn 
- To prevent the works from 
ng loo fast, a piece of shect brass, 
oldered to the shaft running at 
highest speed. The brass should 
be as large as the space will admit. It 
forms a fan to catch the air and re- 

rd the speed, and also provides a 

ns of stopping the works by the 


nism, 
for the gongs and clec- 
tus are supported on a 
4 in, thick, 6 in, wide, and 
The automatic switch is 
tone end of the base, and 
of two sets of magnets, IT and 


consis 
J, with an armature, K, to which is 
tached a stiff contact wire, L. This 
wire is to make contact with the spring 
M when the srmature is drawa by the 
megnets J, and with N when drawn by 
the magnets H. ‘The springs M and N 
are made of thin shect brass, bent as 
shown, and mounted on the base. 

A piece of wood, O, on which to 
mount the works of the old clock is 
mortised into. the base. Another 
standard, P, of the same height as O, 
is also mortised into the base to pri 
vide a bearing for the end of the shaft 
which carries the wood disk Q, the op- 
posite end of the shaft being connected 
by means of a ferrule and soldered to 
the end of the minute-hand shaft. The 
aft should be well lined up, so that it 
will turn freely. The wood disk is % 
thick and about 6 in. in diameter. 
Mark four circles on the face of the 
disk, near the outside edge and 4 in. 
apart, Step off the outside circle into 
150 parts and draw a radial line from 
cach mark across the four circular lines 
with the straight edge on the center of 
the disk. An are of the disk is shown 
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in Fig. 2, where trip pins ar 
for making the electric contacts. 
part of the are shows the method of 

¢ the pins for the hour from 3 

to Lo’clock, with the intermediate pins 

for the quarter, half, and Uiree-quart 
hour contact: ediate pins 

nner for all 
othe second 

i 12 pins con- 

with the 


numbered 
re the ones made as shown 
ling over the pins in the dis 

ends should eb 

pout My in, ‘The springs | 
are whout 
js bent up: 
will almost toneh the long 
6 spring L should be a little 
than 2. When 


gor, 40c 
‘ag erie “Fi 


3 uo Ne 
AON 


the 


Set in our Circular Lines 
aial Lines 


springs to k 
that no lwo springs touch and that 
cach one is separated from the other 
to form no contact until the pins in the 
whicel foree them together, ‘The block 
is then fastened to the base under and 
el with the shaft carrying the 
k Q, as shown. 

lie’ starting and stopping of the 
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of a set of bell magnets, arranged, as 


The fils Clock Yeas below the Worker * 
shown st T, Vig. 2, with the wire at- 
tached to the armature bent to touch 
the brass wing of the fan G. The arma- 
not vibrate, but stay against 
the magnet cores w the current 
is Nowing through them, thus allow- 
ing th to turn, and as 
s the current is cut off, the arma- 
spring back and stop the 


Arrange four 


aigs, U, V,-W, and 
X, as shown in Vig. 2, and also three 
hell nets with clappers 1, 2 and 3. 
‘These § should be selected for 
tone as ime clock, The connec- 
tions to the bell magnets 1, 2, and 3 
should be direct to the binding posts 
so that the armature will not vibrate, 
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but give one stroke. For instance, bell 
magnet 1 should produce one stroke 
ut is on, 
V when 


on the gong U when the curr 
and one stroke on the gong 


Fall 


‘The Contact Springs are Operated by the Pins 
the current breaks. “The ets 2 
should cause the clapper to strike o 
on the gong V when the current 
on, and to make one stroke on the gong 
W' when the current is broken. The 
magnets 3 produce only one stroke 
on the gong X ata time, which is used 
tu sound the hou 
‘The parts are cc 
ally as shown in F 
tween the clock, 
vinging part, Tig. 
from € to CD to D, and 
the zine of a battery a 
hon tab, Fig. 2. “Two dry 
he suflicient for the current. 
“he working of the mechanism is, 
follows: Suppose the time min- 
utes of 8 o'clock and the contact spring 
on the back is near the IL pin, As 
soon as it touches the pin, the arm: 
ture K of the switeh will be drawn 
in contact with the spring N, then 
when the contact spring touches the 
12 pin, the current will Now into the 


res 


The 


Wiring Diagrain for the Lo 
“ou the Under Sie ot 


magnets T and release the wheels of 
the clockwork F, which turns the disk 
Q, and the three pins in the second row 
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will pass over the spring 5 and press it 
in contact with the spring 4 three 
times, causing the gong X to toll out 


o'clock. As the contact spring B will 
be on the contact pin 12 for about 1 
ute, the wheels of the clockwork 
F would continue to turn and the bells 
ing, if it were not for the stop pin lo- 
ed on the outside, or first, circle of 
the disk Q, which pin is set in line with 
the last pin in the set of pins for the 
hour, or, in this instance, in line with 
the third pin. When the stop pin has 
passed the spring, the connection 
through the magnets 'T is broken and 
the clockwork F stops instantly, 
When the spring B strikes the 2 o'clock 
in, or 10 minutes after 3 o'clock, the 
armature K is drawn over to N, and at 
the 3 pin, or 15 minutes after 3 o'clock, 
the bells U, V, and W will ring and 
then the stop pin will break the cur- 
rent, and so on, at every 15 minutes of 
the 12 how 
THE BOY MECHANIC ~ 1916 


A Polarity Indicator 


Lines in a cable or the ends of con- 
nections at a distance from the battery 
must be tested to determine the polar- 
ity. Where a large amount of this 
work is to be done, as in automobile 

\d motorboat repairing, it is necessary 
to have an indicator to save time, A 
chea icator for this purpose can 
be made of a G-in, test tube havi 
ends scaled and inclosing a 
solution of ammonium ch 
mimoniac) and water. 


ride (sal 
he sealed 
tnds are made by inserting a piece of 

through a cork and, after forcing 


hily into the end of the test 


covering it with sealing wax. 
To use, 


connect the terminals to the 


IT iii iii i 


‘gcket Indicator for Finding the Negative 
Wire in Battery Cable Lites 


battery lines, and the end of the wire in 
the solution’ giving off bubbles is the 
negative wire. 
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A Musical Doorbeil ~ 


Br H. MARCELLE 


N the construction of this doorbell 
it is best to purchase a si 
strument known as the “tu 
s of a rack with several pieces 
of brass tubing cut to different iengths 
© the proper tones as they are 
Such an instrument with eight 
tubes will | jost_ any tune, and 
can be purchased from 50 cents up, de- 
pending on the size, Brass tubes ean 
he purchased, cut, and toned, but the 
time taken in doing this is worth more 
than the price of the instrument, 
no changes are necessary in it (0 tN 
the doorbell 
Several strips of pine, 2 in, wide and 
4%; in. thick, are procured for the frame- 
work, ‘The tubes are 
phiced on a tuble top, Vi 
apart and with their lower 
ends on a Tine at right 
angles to their le 


Allow a space of Lin. je the first 
and last tube, and cut a picee of the 
wood to this length, allowing suflicient 
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additional material to fasten on the 
cuds of two uprights, which are cut 
Jong enough to admit the longest tube 
and allow sullicient room for a large 
roller and space at the top to swing the 
tubes, 

A base is cut from a board, Y in. 
thick and of suflicient size to admit the 
roller and tube rack, together with a 
mall battery motor, ‘The tube rack 


is fastened to the back of this base by 
aking a tenon on the lower end of 


ht, and a mortise in the base- 


, large enough to provide room on 
its surface for a number of horizontal 
Tines. equal to the 
number of notes in 
the composition to 
be played. These 
lines should not be 


Detail of the 
Parts for the 
Construetion 
ofa Musical 
Doorbell That 
wilt Play, the 
Music on Brass Tubes 
with Cre Touch of a 
Push Button 


Supposing the 
desired to play has 15 notes 
position, then 15 horizontal 


too close together. 
music it 
its c4 
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lines must be spaced evenly on the sur- 
face of the roller. ‘The length of the 
roller should be a free-working fit be- 
tween the uprights, AY 

is run through its center for 


‘The Appearance of the Doorbell Is 
‘Mission Cluck on. Mantel 


allowing sullicient ends for the bea 
ings, and, in addition, at one end suf- 


ficient length for a pulley. 
The motor is lined up on the base, so 
that its pulley wheel will run a belt om 


the large wheel of the roller. ‘The cur- 
rent is turned on after making belt 
ting connections, a lead pencil is held 
ctly centering the place where each 
nd a line is drawn on the 
‘ence of the roller, 
hole is drilled 
tube, near one end, and a pi 
gut string run into it to mak 
A piece of board, long ei 
between the uprishts when placed on 
the slope formed hy the upper ends of 
the tubes after ticir lower ends are set 
it on a Tine at right angles to 
nyth, and wide cnough to swing 
the tubes clear of the f i 
{ened in place, as shown, Smnall screw 
are turned into the under side of 
board, at even spacings of 1 in. 
and used to swing the tubes by the ca 
gut strings, Another piece of board, 
the same width as the former, is pla 
perfectly horizontal, between the up- 
rights a short distance above the lower 
dis of the hanging tubes. Evenly 
ed holes are bered in this eros: 
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iece to admit the ends of the tubes. 
‘The holes should be of such size that 
when they are lined with a piece of felt, 


the tubes will have a little play with- 
out touching the sides at any point. 

‘The hammers are each ‘made of a 
strip of sheet brass, having a length 
that will extend from the base to a 
short distance above the lower ends of 
the tubes. A hole is drilled in.each 
end of the strip, the lower one being 
of a size to fasten it to the base cross- 

iece with a round-head wood screw. 
he hole in the upper end is used to 
fasten a small block of wood with a 

ew, for the hammer head. A small 
rip of felt is glued to the striking side 
of the block. Another piece of brass, 
used for a trip, is fastened to the center 
part of cach long picce with rivets, 50 
Uhat its upper end will be near the cen- 
er of the roller for height, and strike 
the end of a small peg driven into the 
roller. ‘The length of these pieces, in 
fact, of all pieces, will depend on ‘the 
Jeugth of the tubes in the tubaphone 
and the size roller required for the 
music, 

‘The setting of the pegs in the roller 
Fequtires some patience in order to get 
the tune correct, but one mistake will 
he of more value than an hour's de- 
ription, The pegs can be procured 
from a shoemaker. If the roller is of 
pine, they can be driven into the wood 
of the roller with a hammer. 

'y comections to the 
push button and motor, the mechanism 
will only run while the push button is 
being pressed. A device that will 
catise the piece of music to be played 
through to the finish after the push but 

pushed for a short time, consists 
turned picce of wood fastened to 
the outside surface of the driving wheel 
on the roller. ‘This picce of wood 

‘ould be carefully set, so that its out 
Je surface will be trite as it revolv 
lire brushes, made of copper strips, 
are fastened to the base. ‘The length 
of these brushes will depend on the 
size of the roller and height of the block 
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wood. ‘They should be evenly 
id fastened, so that they will 
jated from each other. One 
ip of brass, or copper, is fastened 
around the turned piece of wood. ‘This 
strip must be as wide as two brushes, 
except for a short distance to make a 
break in the electrical circuit. ‘The 
notch in the strip, to make this break, 
should be on the outside edge where it 
will disconnect the center brush, : 
its location on th d piece of wood 
should be on a line with the end and 
the beginning of the pegs for the music, 
Another short strip is fastened to the 
turned piece of wood, where it will 
make a contact with ‘the first brush 
whien the second or middle brush is i 
the notch, or disconnected, and is 
nected to the other notched strip with 
piece of wire run beneath the wood. 
‘The wiring shown will make it pos- 
ple to start the motor with the push 
button which will turn the roll far 
cnogh to conneet the center brush; 
then the rotler will turn until the music 
played, at which point it will stop 
and remain in rest until the push but- 
ton again makes the contact. 

he entire mechanisin can be made 
fo set on the mantel or shelf, ineased 
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ik ion clock, and the wires run- 
ning to it may be concealed. 


THE BOY MECHANIC ~ 1915 
A Disk-Armature Motor 


_ One of the simplest motors to make 
is the disk motor, its construction re- 
quiring a wood base, a br k,a dein, 
horseshoe magnet, and some mercury, 

¢ is made of hard wood, in the 
jons shown in the sketch, ‘The 
i ve connected to the 
from these 
Ws are wiade, on the bottom of 
the base, from A to the groove C cut in 
the upper surface of the base for the 
mercury, and from B to one screw, D, of 


Par 


the Dik Motor 
ion of 


nie 
ting Direeniy under “the 
CEater of tue Shale 
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one bearing. ‘The end of the former 
wire must be clean and project into the 
end of the groove, where it will be sur- 
rounded with merew 

‘The heari 


of thin sheet 
mensions shown, the 
bearing part being made with a well- 
pointed center punch, as at E. ‘The 
isk whecl is made of sheet brass, @ in. 
diameter, and a needle, with the eye 
broken off and pointed, is used for the 
shaft. The needle shaft can be p 
in position by springing the beari 
apart at the top. 

When the current is applied, the disk 
will revolve in a direction relative to 
the position of the poles on the m: 
‘The reverse can be made by tun 
(he magnet overe—Contributed_ by 
Joseph I, Redshaw, Homestead, Pa, 
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A Homemade Wet Battery 


Procure a large water bottle and 
have a glass cutter cut the top off so 
that the lower portion will form a j 

about 8% i 
high, Next ol 
tain two pieces 


cand mold a 
cee hh 
the sami 
mensions 
pieces of 
bon, ‘The mold 
for casting the 
zine may be 
made by nail- 
of woud on a 


ing some Yin, 
picce of dry be 
bos, 4 in, wide and 
move all the impuri 
face of the zine when it is melted, 
with a metal sj of ti 
Refore filling the mold with the metal, 
place a piece of N 


mm the 
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copper wire throws a small hole in 
ene of the end picces forming the 

id, and allow it to project several 
s inside, and make sure the mold 
rfectly level, ‘The zine will run 
i the end of the wire, which is to 
afford a means of connecting the zine 
plate to one of the binding posts form- 
ing the terminals of the cell, 
Cut from some hard wood four 
3a little longer than the outside 
acter of the glass jar, two of them 
4g in., and two, Y4 by 4% in, Drill 
in. hole in each end of all four 
pices, the holes being perpendicular 
to the ¥-in, dimension in cach case, 
and about 3% in. from the end, Boil 
all the pieces for several minutes in 
and stand them up on end 
Procure two Y%-in, brass 
sin, long, which are to be 
clamping the elements of the 
cell together, ‘The two smaller pieces 
of wood should be placed on cach side 
one end of the zine, then the carbon 
es and the larger pieces of wood 
outside the carbon pieces, ‘The carbon 
plates should be connected together 
and then connected to a binding post 
which forms the positive terminal of 
the cell, If unable to obtain pieces of 
rhon of the required dimensions, a 
ry electric-light car- 
ns may be used, Get about ten 
rbons, without the copper coat- 
ible; if not, file all the cop- 
per off. Cut these carbons off, forming 
in. lengths. File the top ends of the 


Bis 
carbons flat and so that they all be- 
in thickness, and clamp 
lace by means ‘of the brass 
If rods are used, they should all 
be comnected together’ by means of a 
pice of copper wire and then to a 
binding post. 
‘The plates may now be hung in the 
jar, the wooden pieces resting on the 
of the jar and acting as a support, 


solution for this cell is made by 
dissolving Y4 Ib. of potassium bichro- 
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sulphuric acid, More or less solution 
may be mate hy using the proper pro- 
on of cach ingredient. 


cell will have a voltage of two 
volts, a rather low internal resistance, 
and ‘will be capable of delivering a 
large current, If it should begin to 


show signs of exhaustion, a little more 
acid may be added. 

A chemical action goes on in this 
cell regardless of whether it supplies 
current to an external circuit or not, 
and for this reason the elements should 
he removed from the solution and 
hung direetly over the jar when the 
cell is not in'use, A simple device for 
this purpose may be constructed as 
shown, A cord may be passed through 
the apening in the crossbar at the top 
and its lower end attached to the ele- 
ments, When the clements are drawn 
out of the solution, the upper end of 
the oud neay be fastened in some man- 
ner. ‘This frame can, of course, be 
made longer, so it will accommodate 
a number of cells, 


THe BOY MECHANIC - 1915, 
‘The Construction of a Simple 
Wireless Telephone Set 

By A. E. ANDREWS 
In Two Parts —Part 1 


Among the various methods for the 
ransmission of speech electrically, 
Without wire, from one point to anz 
other, th Hed “induetivity” 


yuetic induction, is perhaps 
, because it rev 


stood by 0 
whose knowledge of electricity is lim- 
ited, a description will be given of how 
to construct and connect the necessary 
apparatus required at a station for both 
transmitting and receiving a message. 

Before taking ep the actual coustru 
tion and proper connection of the vari- 
ous pieces of apparatus, it will be well 
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{o explain the electrical operation of the 
system, If a conductor be moved in 
ic field in any direction 
than parallel to the field, there will be 
an clectrical pressure induced in the 
conductor, ri 
pressure will produce a current in 
clectrical cireuit of which the conductor 
is a part, provided the circuit he com- 


plete, or closed, just as the electrical 
pressure produced in ti: battery: due 
to the chemical action in the battery 


will produce a current ina circuit con 
nected to the terminals of the battery. 


A simple experiment {o illustrate the 


fact Uhat there is an induced electrical 
pressure set up in a conductor when 
it is moved in a magnetic field may be 
performed as follows: ‘Take a wire, 
as shown in Fig. 1, and connect its 
terminals to a galvanometer, as 
shown. If no galvanometer can be ob- 
ined, a simple one can be made by 

ring a small compass needle in- 
composed of about 100 turns, 
of sinall wire. ‘The terminals of the 
winding on the coil of the galvanometer 
should be connected to the terminals 
of the conductor AB, as shown in Fig. 
1. If now the conductor AB be moved 
up and down past the end of the mag- 
net N, there will be an electrical pres- 
sure induced in the conductor, and this 
electrical pressure will produce a cur- 
rent in the winding of the galvanometer 


ase the magnetic needle 
the center of the coil to 
acted upon by a magnetic force tend- 
© to move it from its initial position, 


suspended 
be 
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vr position of rest. It will be found 
that this induced electrical pressure will 
exist only as long as the conductor AB 
is moving with respect to the magnetic 
fick of the magnet N, as there will 
be no deflection of the galvanometer 
needle when the motion of the con- 
ductur ceases, indicating there is no 
current in the 7!vanometer winding, 
and hence no induced clectrical pres 
sure. It will also be found that the 
direction in which the magnetic needle 
of the galvanometer is deflected 
changes as the direction of motion of 
the conductor changes with respect to 
the magnet, indicating that there is a 
change “in the direction of the cur- 
rent in the winding of the galv: 
nonicter, and since the direction of thi 
rent is dependent upon the direction 
in which the induced electrical pres- 
sure acts, there mist lave been a 
change in the direction of this pressure 
due to a change in the direction of mn 
tion of the conductor. he same re- 
sulls can be obtained by moving the 

, allowing the conductor AB to 
remain stationary, the only requir 
iment being a relative movement of the 
conductor and the magnetic field 


created by the magnet. 
It is not necessary that the- magnetic 
field be created by'a permanent m: 


net. It can be produced by a eu 


Fig. 2—Somvuss Ftoelte Tent 


ina conductor. ‘The fact that there is 
1 magnetic field surround 
ductor in which 


he shown by a sim- 
ple experiment, 
illustrated in F 
2 If a wire be 
placed above a 
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compass needle 
parallel to the 
direction of the 
needle and 


re in 
ion indi- 
cated by the arrow 
1, there will be a 
force acting on the 

assnecdle 
nie to turn the 
needle at right angles to the wire. ‘The 
amount the needle is turned will de- 
pend upon the value of the current in 
the wire. There is a delinite relation 
between the direction of the current in 
the wire and the direction of the mag- 
netic field surrounding the wire, be- 
cauise a reversal of current in the con 
ductor will result ina reversal in the 
direction in which the compass needle 
is deflected. Remembering that the 
direction of a magnetic field can be de- 
termined by placing a magnetic needle 
in the field and noting the direction in 
which the N-pole of the needle points, 
this being taken as the positive direc 
tion, if one looks along a conductor in 
which there is a current and the eur 
rent be from the observer, the direction 
of the magnetic field about the con- 
ductor will be clockwise. Imagine a 
conductor carrying a current and that 
you are looking at_a cross-section of 
ihis conductor (sce Fig. 3), and the di- 
rection of the current in the conductor 
is from you (this being indicated in 
the figure by the cross inside the cir- 
cle), then the lines of force of the mag- 
netic fickd will be concentric circles 
about the conductor, they being nearer 
together near the conductor, indicat- 
ing the strength of the field’is great- 
st near the conductor. A compass 
cedle placed above the conductor 
would place itself in such a position 
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ve 

‘The strength of the magnetic field 
produced by a current in a conductor 
can he greatly increased by forming 
the conductor into a coil. Figure 4 
shows the cross-section of a coil com- 
posed of a single turn of wire. The 
current in the upper cross-section is 
ust the reverse of what it is in the 
lower section, as indicated by the 
cross and dash inside the two circles. 
As a result of the direction of current 


Fig, 3—Lines of Force 


in the two cross-sections being differ 
cut, the direction of the magnetic field 
about these two cross-sections will be 
different, one being clock nd the 
other cotinter-clockwise, ill be ob- 
d, however, that all the lines of 

‘iss through the center of th 
in the same direction, or the 
netic ficld inside the coil is due to the 
combined action of the various parts 
of the conductor forming the complete 
turn, This magnetic ficid can be in- 
creased in value, without inerea 
the current in the conductor, by addi 
more turns to the coil. 

A cross-section through a coil com- 
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posed of eight turns placed side by 

ide is shown in F The greater 
part of the magnetic 1 reated by 
each turn pass through the remaining 
turns as shown in the figure, instead 
of passing around the conductor in 
which the current exists that creates 
them, ‘This results in the total num- 


Fig, 5—Magnetic Lines Passing throvgh Center 
ber of lines passing through the coil 
per unit of cross-sectional area being 
greater than it was for a single turn, 
though the value of the current in 
ne conductor has remained constant, 
the only change being an inercase in 
the number of turns forming the coil. 

If a conductor be moved by the end 
of a coil similar to that shown in Fig. 
5, when there is a current in the wind- 
ing of the coil, there will be an elec- 
trical pressure induced in the con- 
ductor, just the same as though it were 
moved by the end of a permanent mag- 
net. ‘The polarity of the coil is marked 
in Fig. 5. ‘The magnetic lines pass 
from the S-pole to the N-pole through 
the coil and from the N-pole to the S- 
pole oulside the coil, just as they do 
in a permanent magnet. 


In Two Parts—Part IL 


If two coils of wire be placed parallel 
to cach other as shown in Fig. 6, and a 
current be passed through the winding 


of one of them, say A, a part of the 
m: 


netic lines of force crested by this 
current will pass through the other coil 
LB. These lines of magnetic foree must 
cut across the turns of wire of the 
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coil in which there is no current as the 
magnetic field is being created, and 
a result there will be an electrical pres- 


sure produced in the winding of the 
coil carrying no current. When the ett 
rent in coil A is d nued, the mag 
netic field created by this current is 
destroyed or it contracts to zero, and 


turns composing the winding of 
coil B. ‘The direction in which the 
magnetic lines of force and the wind- 
ing of coil I move with respect t 
cach other when the 
current in the winding of coil A is in- 
sing, to what iL is when the ew 
rent in the winding of the coil A i 
creasing, Any change in the value of 
the current in the winding of coil A 
will result in a change in the munber 
of magnetic lines of force linked with 
the winding of the coil LB, and as a re- 
sult of this change in the number of 
lines linked with the winding. of coil 
B there will be an induced etc 
presstire set up in coil B 
of this induced electri tire will 
depend upon whether the current in 
the winding of coil A is increasing or 
decreasing in value. When the current 
in the windi 
in value, the e 
in the winding of coil 1 will be in such 
fa direction that uhe current produced 
hy this induced electrical pressure v 
pass around the winding of coil 
the op 
the current passes around the winding 
of coil A, Or the current produced by 
the induced electrical pressure tends to 
produce a magnetic field opposite in 
direction to the one created by the cur 
rent in the winding of coil A. When 
the current in the of A is di 
creasing: in value, te id pressur 
in the winding of the coil B is just the 
reverse of what it was in the previous 
case and the current produced by th 
induced 
pressure 
passes 


of coil A is iner 
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around the 
inding of 
coil B in 
the same di- 
rection as 
the current 
passes 
around the 
winding o f 
coil A. The 
current pro- ere 
duced by the 
induced electrical pressure a 
rent in the winding of coil A 
fa magnet 1. In general the 
current resulting from the induced 
pressure always passes around the ci 
in such a direction as to produ 
a magnetic effect which will oppose a 
change in the value of the magnetic 
eld causing the induced electrical 
pressure. 

‘There will be an induced pressure 
in the winding of coil L, due to a 
change in the value of the current in 

ing of coil A, as long as the 

mains in the maguetie field of 
the coil A and its plane is not par- 
allel to magnetic lines; or, in other 
words, coil I must always be in such 
ion that some of the magnetic 

lines created by the current in coil A 
will pass through the winding of coil 

If a telephone transmitter and a bat- 
tery be connceted in series with the 
winding of coil A, a fluctuating or vary- 
ing current can be made to pass 
through the winding by causing the dia- 
phragi of the transmitter to vibrate 
by speaking into the mouthpiece of the 
transmitter. ‘This varying current will 
set up a varying magnetic field and 
there will be an induced electrical pres- 
sure set up in coil 1, if it be properly 
placed with respect to coil A, A re- 
ceiver connected. in series with the 
winding of coil 8 will be subjected to 
the action of a varying current due to 


c 
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* 
rr : 


anal Receiving Equipment 


Fig. 7-Sendis 


the induced electrical pressure inthe 
winding of coil 1 and_as result, the 
ut of the receiver will vibrate 
in unison with that of the t iter, 
and speech can thus be transmitted, 
‘The connection just described should 
be somewhat modilied and a little more 
cquipmient used in order to give the 
best esulls. 
re 7 shows the complete send- 
ing and receiving: equipment, a com- 
plete outlit of this kind Being re- 
quired for each station, ‘The tr 
milter T and the receiver Roma 
ty local batter 


be 
transmitter 
high-resist- 
receiver will give better results. 
The induction coil with the windings, 
marked P and S, may be any commer- 
cial type of induction coil as used in a 
magneto telephone instrument, but a 
sit with a high-wound secondary will 
give better results. ‘The push button 
I< is to be used in closing the trans- 
milter circuit when the set is being 
used for transmitting, the key being de- 
pressed, and for shorting out the high 
fry winding when the 
set is «sed in receiving, the key being 
in the normal position, Ten dry cells 
cl in series and used 

apply current to the transmitter 
cuit, as shown by B in the figure. 
‘The receiver R, secondary wind 
the induction coil S, and the winding 
oLeoil A used in transmitting and re- 
ceiving the magnetic effects, 
connected in series. ‘The winding of 


should be counee 
ww 
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the coil A consists of two parts, D and 
F, as shown in the figure, with two of 
their ends connected together by means 
of a condenser, C, having a capacity 
of about 2 micro- farads. Each of these 
parts should consist of about 200 turns 
of No. 22 gauge silk-covered copper 
von an ordinary bicycle rim, 
lc end cf one winding should 
be connected to the outside of the other 
by means of the condenser, the two 
coils being wound ia the same direc- 
tion. ‘The condenser C can be pro- 
cured at a saiall cost from almost any 
telephone company. 
of the instruments are 
30 fl. apart, and they may 
he placed in different rooms, as walls 
and other ordinary obstructions that 
do not interfere with the production of 
guctic ficld about the trans- 
coil, have no effect upon the 
ing the button K at 
transmitting station, closes the 
smitter circuit and removes the 
sunt from about the secondary wind- 
ing of the induction, Any vibration of 
the transmitter will cause a varying 
current to pass through the priinary 
winding P, which in turn induces an 
electrical pressure in the secondary 
winding S, and this pressure causes a 
varying current to pass through the 
coil A. ‘The varying current in the 
winding of the coil A’produces a va 
ig magnetic field which acts upon the 
receiving coil, inducing an electrical 
pressure in it and producing a current 
through the receiver at the receiving 
statios 
‘A filing coherer, adapted to close a 
local relay circuit and ring an ordinary 
bell, may be used with the sets just dé- 
scribed for signaling between stations. 


An Electric Incubator 


Where electric current is 
it can be used to hy 
much better and ek r than the 
Kerosene lamp. ‘The materials are in- 
expensive and the cost should he no 
more than for the ordinary kind of 
heater, 

First of all the box part must be 
made of very dry wood, 44 in, thi 
‘The material should be matched, as 
the cost of the operation depends’ up- 
‘on the construction of the box, The 
proper si an 80-egg incubator is 
2 ft, square and t ft. high. If a larger 
‘one is desired, the dimen 
varied to st 
to make it any higher for a la 
desired to hay window in the 
are must be taken to make it a 
good fit. The top, as shown in the 
sketch, is made without hinges so that 
it can be readily set on and remove 
‘This makes it handy in ¢; 

wz the heat ng the box. 
‘The inside of the box, with the excep- 
tion of the bottom, should be covered 


wailable, 
a incubator 


with asbestos paper. 


Fig. 1—Bos Details 


Alter the box is finished 
a tray, 1M ft. by 1 ft. 103 


ft it with 
A 
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tay having these dimensions will slide 
easily in the box. ‘Th antial 
feature of the hatching. ‘The frame of 
» consists of wood, 
t., with a bottom made of 
‘The mesh should be firmly 


THunwiasIAT 


AAA 
Fig. 2—Hester Details 

attached, so that it will not give away 
when fuil of eggs. Runners for the 
tray are placed 14 in, from the bottom 
of tl y is put in 

¢, it will not touch the back, This, 
left for the chicks to 
fall into the nursery below. About 
4 in. below the tray four holes are 
bored, AA, 4% in. in diameter, one on 
cach Side of the box. These holes ad- 
fresh air to the eggs. 
cleetrie heater’ is just ta 
h to allow a space about 14 in, 
| edges. ‘This makes it 23 in. 
picce of Y-in, asbestos of 
pove size should be secured, on 
to place the heating wire. ‘The 
mint of wire depends on the size 
d kind, As it is not necessary to 
heat the wire very hot, iron or steel 
wire may be used. The length of wire 
may be determined by the following 


ze 
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method : 

Wind the wire on a long stick, mak- 
ing sure that no one coil touches its 
neighbor. Connect one wire of the cur- 
rent supply at one end of the coil and 
run the other end of the current sup- 

cat the ex- 
ng toward 


{reme oppo: 
the center until the iron wire gets too 
hot to hold with the bare hand. This 
will be the right length of wire to use. 
‘The length being known, a number of 
are placed in the asbestos board 
t hold the wi 
Cover the wi 
and all 
cach end. 

The ash 
wires is cov 
sheet 
aver the bottom aiid 
spread the heat evenly. Be careful to 

ave the binding-posts insulated from 
the shee In the cross section 
of the he ig. 2, A represents the 
Yin, asbestos beard; L, the heater 
wire: C, the asbestos paper, and D the 
sheet-metal covering. 
¢ most important part of the in- 
cubator is the thermostat which regu- 
lates the current to 
heat. I is not advisable to make this 
instrument, as a good one can be pur- 
chased for less than $1. Place the 
thermostat in the end of the box at 
B, Fig. 1. A small door, E, is made in 
the box for ¢ adjustment of the 
thumbserews,, 

Suspend the heater from the cover 
of the box with bolts 2% in. long, as 
shown in Fig. L.A base receptacle, G, 
and a switch, ii, are fastened on 
top of the cover and connected up to 
the thermostat B, the condenser C, the 
heater F, and lamp T, as shown. “An- 
other snap switch, J, is used on the 
light only. The conden: 
vent spark 


tos _inclo: 
ed with 


ng the heating 
thin. piece of 


ides. This will 


Do not use 


the screws. 
ana 2-cp. lamp for ligh 


purposes, as a brighter light blinds the 
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yong ¢ 
The incubator should be run for a 
day or two so that the current may be 
well regulated before placing the eggs 
the tray. ‘The incubator is operated 
the same as with lamp heat—Contrib- 
by M. Miller, Lansing, Mich, 
THE BOY MECHANIC ~ 1915 
‘Temperature Alarm 


‘The falling temperature of a room 
during the night may result in a very 
bad cold for the occupant. ‘This may 
be prevented by the use of an alarm 
to awaken the sleeper and warn him 
to close the window. An alarm can 
be made as follows: ‘Take a glass 
tube about 4 in, long and Y% in, in di- 
ameter and close one end, used for the 
bottom, with sealing wax, in which 


the bare end of a No. 20 gauge magnet 
wire is inserted. ‘The tube is almost 
filled with mercury. On the mercury 
a float of wax is placed in which 
1 bare piece of the same magnet 
wire is inserted and bent as shown 
in the sketch. “Che tube of mercury is 
fastened to a base with two clips of 
metal. At the upper end of this base 
the adjustable lever A’ is attached. 
The clectrie connections are made as 
shown in the sketch. 

Should the temperature fall during 
the night, the mercury will contract, 
the float descend and the circuit close, 
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so that the bell will ‘The adjust- 
able lever allows setting the alarm 
for variow. €ifferssices of temperature. 
—Contributed by Ktyce Fuzzelle, 
Rogers, Ark, 
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Construction of a Small 
Bell-Ringing Transformer 


By A. E. ANDREWS 
Part I—Fundamental Principles 
‘The transformer in ils si 
consists of two separate and electrically 


independent coils of wire, usually 
wound upon air iron core, 


plest form 


‘ance 
thor 


Fig.t—two Coils on an Iron Ring 

Figure 1 shows two coils, P and S, 
placed upon an iron ring, Ro One of 
these coils is connected t0 some source 
of energy, sch as an alternatin 
rent generator, or an alternating 
rent lighting ' circuit, receiving 
energy therefrom. ‘The other coil 
connected to a load to whieh it delivers 
alternating current. ‘The coil of the 
transformer that is connected to the 
source of energy is called the primary 
coil, and the one that is connected to 
the load, the secondary coil. 

‘The clectrical pressure (voltage) at 
which current is supplied by the sei 
ondary bears a delinite relation to the 
electrical pressure at witich current is 
supplied to the primary. ‘This relati 
will be explained later, is practically 
the same as the relation between the 
number of turns in the secondary and 
primary coils, If there are a sinaller 
number of turns in the secondary coil 
than there are in the primary, the sce- 
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ondary voltage is less than the primary 
and the transformer is called a step- 
down transformer. If, on the other 
hand, there are a Jarger number of sce- 
ondary turns than of primary, the sec- 
ondary vollage is greater’ than the 
primary vollage, and the transformer 
is called a step-up transformer. 

The transfer of electrical energy 
from the primary coil to the secondary 
coil of a transformer is based upon the 
fundamental principles of _ electro- 
magnetism and electromagnetic induc- 
tion, and it will be necessary to 
investigate these principles before we 
can understand the operation of the 
transformer, 

A magnet is a body, which, when 
freely suspended, asstimes approxi- 
mately a north and south position, The 
cad of the magnet that points north is 
‘alled the north pole, while the end 
that points south is called the south 
pole. ‘The region surrounding a mag- 
et is called a magnetic ficld. In this 
field the magneti: supposed to flow 
a large number of imaginary 
alled lines of foree, and these 
¢ all supposed to emanate from 
the north pole of the magnet, pass 
through the medium surrounding the 
maguet and enter the south pole, The 


magnetic field surrounding a bar mag- 
net is shown in Fig. 2. The strength 
of any magnetic field depends upon 
the number of these lines of force per 


unit area (square centimeter), the area 
being taken perpendicular to the direc- 
of the lin 
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In 1812, Ocrsted discovered that a 
s needle, which is nothing but 

‘it magnet freely suspended 
supported, witen placed near a con- 
ductor in which there was a direct 
current, was acted upon by a force that 
tended to bring the needle into a posi- 
tion at right angles to the conductor. 
This simple experiment proved to 
Oersted that there was a magnetic field 
produced by the current in the condu 
tor. He also found that there was a 
definite relation between the direction 
of the current in the conductor, and 
the direction in which the north pole 
of the compass needle pointed. If the 
compass needle is allowed to come to 
rest in the earth’ etic field, and 
a conductor is placed above it, the 
conductor being parallel to the needle, 
and a current then sent through the 
conductor, the needle will be deflected 
from ils position of rest. Reversi 
current in th Juctor, reverses 
diveetion in which the ‘needle i 
deflected. If the needle be allowed to 
come to rest while there is a current 
in the conductor, and this current is 
then increased, it will be found that 
the deflection of the needle will be in- 
creased, but not fn direct proportion to 
the increase in the current, Hence 


tor, and the dir field de- 
pends upon the direction of the current. 
If a conductor be passed through 


Fig.4-Magnctic Fi 
Corot 


Fig. $—Mognetic Field atout a 
ce 


231 


piece of cardboard, as shown in Fig. 
3, and a current sent through it in the 
direction indicated by the arrow A, a 
compass needle, moved about the con 
ductor in the path indicated by the 
dotted line, will always assume such a 
position that the north pole points 
around the conductor in a clockwise 
direction as you look down on the card- 
board, If the current be reversed, the 
direction assumed Ly the compass 
needle will be reversed, Looking 


along a conductor in the direction of 
the current, the magnetic field will 
consist of magnetic lines encircling the 
conductor. 


These lines will be con- 
al 


ic circles, as a general rule, ex 
cept when they are distorted by the 
presence of other magnets or magnetic 

als, and their direction will be 


‘The strength of the magnetic field 
at any point near this conductor will 
depend upon the value of the current 
in the conductor, and the distance, the 

int is from the conductor, ‘The 
Aic field surrounding a conductor 
Fig. 4. The plus sign in- 


Fig. 6~A Coll about 9 Magnetic Cireult 
a Ghreugh Wren and: Ale 
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dicates that the direction of the cur- 
t is from you. The strength of a 
magnetic field due to a current in a 
conductor can be greatly increased by 
forming a coil of the conductor. Each 
turn of the coil then produces a certai 
number of lines, and the greater part 
of these lines pass through the center 
of the coil, as shown in Fig. 5. The 
field strength inside such a coil is dé 
pendent upon the number of turns in 
the cuil, and the value of the current 
in these turns, Tucreasing the number 
of turns in the coil es the num- 
ber of magnetic lines passing through 
the center of the coil, as shown in 
6. LU the current be decreased in value, 
the field strength is decreased, and if 
the current be reversed in direction, 
the magnetic field is reversed in diree- 


Fig,7— AColl about # Magnets Circuit throu 


tion, ‘The number of 
passing through the solen 
also upon the kind of material compos- 
ing the core of the solen add 
to the number of turns and the value of 


ber of lines per unit area 
noid with an air core can be multiplied 
several times hy introducing a soft-iron 
If this core be extended as 
shown in Fig. 7 the maguetic cireuit 
(the path through which the magnetic 
lines pass) may be conipleted through 
it. ‘The larger part of the total num- 
ber_of lines will pass through the iron, 
as it is a much better conductor of 
magnetism than ai 

In 1831, Michael Faraday discovered 
that there was an electrical pressure 
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induced an clectrical conductor 
when it was moved in a magnetic field 
so that it cut some of the lines forming 
the field. If this conductor be made 
to form part of a closed electrical cir- 
cuit, there will be a current produced 
in the circuit as a result of the in- 
duced electrical pressure. ‘The value of 
this induced electrical pressure depends 
upon the number of magnetic lines of 
force that the conductor cuts in one 
second. If 100,000,000 fines are cut in 
one second, an electrical pressure of 
one volt is produced. ‘The direction of 
© induced pressure depends upon the 
cetion of the movement of the con- 
ductor and the direction of the lines 
of force in the maguetic field; revers- 
ing either the direction of the magnetic 
field or the motion of the conductor, 
reverses the direction of the induced 
re. If both the direction of the 
tic field, and the direction of the 
ption of the conductor be reversed, 
¢ is no change in the dircetion of 
the induced pressure, for there is then 
ange in the relative directions of 
the two. The same results can be ob- 
ed by moving the magnetic field 
with respect to the conductor in such 
a way that the lines of force of the 
field cut the conductor. 
If a permanent magnet be thrust 
ilo a coil of wire, there will be an 
clecitical pressure set up in the coil 
so long as the turns of wire forming 
the coil are cutting the lines of force 
that are produced by the magnet. 
When the magnet is withdrawn, the 
induced elect pressure will be 
versed in direction, since the direc 
tion of cutting is reversed. A mag- 
netic field may be produced through a 
coil of wire by winding it on the mag- 
netic circuit ‘shown in Vig. 8. Now 
change of current in the coil P will 
cause a change in the number of mag- 
netic lines passing through S and 
hence there will be an induced electri- 
cal pressure set up in S so long as the 
number of lines passing through it is 
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changing. ‘The pressure induced in 


|—T wo Calls about a Magnetic Circuit through Iron 


ich of the turns comprising the coil 
S depends upon the elange in the num- 
ber of magnetic lines through it. 
Let us now consider a condition of 
operation when there is no current in 
the secondary coil and the primary coil 
is connected to some source of clectri- 
cal energy. When this is the case the 
current in the primary coil is not de~ 
termined by Ohm's law, which states 
that the current is cqual to the elec 
trical pressure divided by the resist- 
ance, but is considerably less in value, 
for the following reason, ‘The mag- 
netic lines of force produced by the 
current in the primary induces ani clee- 
trical pressure in the primary. 
itself, the direction of which is alw 
opposite to the impressed presstire, or 
the one producing the current. As a 
result of th I pressure be 
ing set up in the primary, the effec~ 
tive pressure acting in the ¢ 
is decreased. At the same time there 
is an electrical pressure induced in the 
secondary winding in the same direc- 
tion as that induced in the primary. 
If the secondary circuit he connected 
to a load, there will be a current in the 
seconilary winding, which will pass 
around the magnetic circuit in the op- 
posite direction to the primary current, 
and as a result will decrease the num- 
her of lines passing through the pri- 
mary coil. ‘This will in turn decrease 
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the electrical pressure induced in the 
primary coil, aud a larger current will 
exist in the primary winding tian there 
was before any current was taken from 
the secondary coil. ‘The decrease in 
induced pressure is small, but it is al- 
ways ample to allow the required in- 
crease in primary current, ‘There is, 
at the same time, a small decrease in 
the secondary pressure. 

When the transformer is operating 
on no load, with no current in the sec 
ary coil, the induced pressure in the 
primary coil is practically equal to the 
impressed pressure and hence a very 
small current will be taken from the 
source of energy. It is apparent now 
that if the primary and secondary coils 
have the same number of turns, the in- 
duced electrical pressure in cach of 
these coils will be the same, assuming, 
of course, that all the magnetic lines 
that pass through the primary also 
ough the secondary coil, and 
ersa, or the secondary pressure is 
ally the same as the pressure 
impressed on the primary. If the 
number of turns in the secondary coil 

greater or less than the number of 
turns in the primary, the magnetic 
lines will be cut a greater or less num- 
her of times by the secondary coil, and 
hence the induced pressure will be 
greater or less, depending upon the re- 
lation of the number of turns in the 
two coils. 


PART 1—Construction 


Transformers may be divided into 
two main groups, the ¢ tion be- 
ing made ‘according to the relation 
between the magnetic circuit of the 
tr nd sec 


windings surround the magnetic cir 
cuit of a transformer, as ind 
Fig. 9, the transformer is said to be of 
core type. If the magnetic circuit 
surrounds: the windings, 
in Fig. 10, the rans! 
be of the shell type. 
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Blg.9 —Core-Type 


structions are for a shell-type trans- 
former. 
Any mass of magnetic material, 
has a picce of soft iron, when 
ced i field that is pro- 
rent, will 
be rapidly magnetized and dem 
netized, the rapidity of the change de- 
pending upon the frequency of the 
current producing the field.” When a 
piece of iron‘is magnetized and de- 
magnetized, as just stated, there will 
he a certain amount of heat generated 
in it and this heat represents energy 
that must come from the electrical cit= 
cuit producing. the a ficld in 
whieh the iron is placed. 
The heat that is generated in the 
iron First, the 


netism in the iron to lag behind the 
ages 

(are constantly taking place in the 
field strength due to the alternating 
current, ‘This loss cannot be entirely 
eliminated, but it may be reduced to a 
very low value by using a soft grade of 
1, or one having what is called a 
low ‘hysteretic constant, Second, the 
eddy-current loss which is due to the 
circulation of currents through the 
mass of metal, ‘These currents are 
due to unequal electromotive forces set 
up in the differcut parts of the piece 
‘of metal when there is 


‘This loss can- 
inot be entirely climi- 
nated, but it can be 
greatly reduced by 


Fig. 10 Shell-Type Transformer 


breaking the mass of 
metal up into parts and insulating these 


is up of the metal is 
usually made in such a way that the 
joints between the various’ parts are 
fel to the direction of the mag- 
netic field. When the joints are made 
this way, they offer less opposition 
fo the magnetizing force. ‘This is one 
of the principal reasons why induction 
coil cores a le up of a bundle of 
stead of a solid piece. ‘These 
wires are annealed or softened to re- 
duce the hysteresis loss that would 
The combined hysteresis and 
rent losses, which are spoken 
losses, will of course be 
the transformer you ai 
truct, but the above 
ven to show why the mag- 
ic circuits of transformers are built 
up from sheets of soft iron, called lam- 
inations. The core is said to be 
minated, 
The dimensions of the complete mag- 
netic circuit, of the transformer you 
are going to construct, are given in 
Fig. 11. The primary and secondary 
windings are both to be placed about 
the center portion C, and it is apparent 
that the winding of these coils would 
be very tedious if the wire had to be 
passed back and forth through the 
openings A and B. ‘This procedure in 
winding can be prevented by. first 
forming the part of the magnetic ci 
cuit upon which the windings are 
Placed; then wind on the coils and, 
after they are completed, finish build 
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h pieces 
cut to the proper size and shape. 

Procure a small quantity of soft, 
thin sheet iron and cut out a sul 
number of rectangular pieces, 
AY, in, to make a pile + 
when firmly pressed together. 
cut a rectangu 
pieces, 2 in, wide 
sides of this noteh 
pair of tinner’s shears, sud the end 
can be cut with a sharp cold-chisel, 
Be careful not to bend either pi 
any more than you can help, ‘The out 
side piece, or the one in which the 
notch is cut, should have dimens 
correspondiny: to those. gi 
12, Whew all of these pieces have been 
cut, as indicated above, the rectangular 
pieces, 2 in. by 35@ in., that were cut 
out to form the notch in the I 
picces, should have two of th 
cul away, so as‘to form pieces whose 
dimensions correspond to those given 
in Pig. 13, ‘These last pieces are to 
form the core and part of the cnd of 
the transformer. Now make sure that 
all the edges of the pieces are perfectly 
smooth aud that they are all of the 
saine size; then give cach one a coat of 
very thin shellac, 

Now cut from a piece of insulating 
fiber, that is abont yy in. thick, two 
picees whose dimensions correspond to 
those given in Fig. 44. When these 
picces are completed, the core of the 
transformer can be assembled as fol- 
lows: Place the ‘T-shaped pieces, whose 
dimensions correspond to those given 
in’ Fig. 133, through the openings in the 
pieces of insulation, alternate pieces 


De cut w 


Fig. 13— loner Portion of the 
Mayuetie Cireult 


being put through thé openings from 
opposite sides. ‘The distance from out- 
side to outside of the pieces of insula- 
tion should be exactly the same as the 
length of the vertical portion of the T- 
shaped pieces forming the core, or 3 in. 

Cut from some soft wood four pieces 
having cross sections whose dimen- 
sions correspond to those given in Fig, 


15, and of such a length that they will 
just slip down between the two pice 


of insulation. ‘These pieces should now 
be placed on the four sides of the iron 
core and covered with several layers of 
heavy insulating cloth. Each layer of 
the cloth should be shellacked as it is 
put on, which will increase the insula- 
tion and at the same time help in hold- 
ing the wooden pieces in place, You 
are now ready to start winding the 
transformer. 

‘The secondary, which is the low- 
volt ide in this case, as you are 
using the transformer to reduce or step 
down the voltage, will have the smaller 
number of turns, and larger wire 
should be used in’ winding it than in 
the primary, as it will carry a larger 
current. Ou account of the’ secondary 
being of larger wire, it will be placed on 
the core first. For this winding you 
will need a small quantity of No. 26 B. 

. gatige, single cotton-covered wire. 
Drill a small hole through oné of the 
sulating washers, down close to the 
cloth covering the core, being careful 
at the same time to keep the hole as far 
from the metal part of the core as pos- 
sible. the end of a short piece of 
No. 18 or 20 B. & S. gauge, double 


GRANDDAD'S ELCTRICITY BOOK 


 M—Inwulating Wesher Fig. 15-Wood Filler 


cotton-covered wire through this open- 
ing and solder it to the end of the No. 
26 wire, Insulate the joint with a piece 
Of paraifin paper or cloth, and bind the 
piece of heavy wire to the core of the 
transformer ‘with a piece of linen 
thread. 

Now wind the No, 26 wire on the 
core as evenly as possible, to within 
about 4% in, of the end of the spool. 
Vlace over the first layer two layers of 
fin paper and wind on a second 
yer of wire, ‘T layers should 
give you the required number of tu 


ed in the same way as the 
w was started. Outside of the 
completed secondary winding place at 
least six Jayers of parallin paper, ot 
several layers of insulating cloth. 
parafiin paper used should be a 
ely five mills in thickness, 
make your own parallin paper by 
(aking a good quality of wi 

about two mills thick and 
into some hot paraflin, then hanging it 
up by one edye to drain, 

‘The pi nding, 
from No. 2 : 
cover wih 
of this winding should be st 1 
is the secondary, but at 
the end opposite to the one where the 
terminated. Wind about 
240 turns on cach layer and place one 
layer of paraffin paper between each 
layer of wire. The primary winding 
should have at least 12 layers, and the 
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outside end should be terminated as 
the inside end. Outside of the com- 
pleted windings, place several layers of 
insulating cloth’ to serve as ah insula- 
and at the same time provide a 
micchanical protection for the winding 

_The outside part of the magne 
circuit can now be put in place, When 
the U-shaped pieces are all in place, 
the magnetic circuit will have the form 
and dimensions shown in Fig. 11. A 
clamp should now be made for each 
end of the transformer, to hold the 
pieces forming the magnetic cireuit to- 
gether, and at the same time give an 
casy means of mounting the” trans- 
former. Cut from a piece of sheet 
iron, about yc in, in thickness, two 
pieces whose dimensions correspond to 
the cn in Fig, 16, and two pieces 
whose dimensions correspond to those 

Drill the holes in 
licated, and bend the 
ger ones into the form shown in Fig, 

These pieces can now be clamped 
across the ends of the transformer with 
sinall bolts, as shown in Fig. 19, 

A box. should now be made from 
sheet iron to hold the transformer. 
‘The box should be of such dimensions 
that it will be at least % in, from the 
transformer atvall points. This box 
howld be provided with a cover that 

be casily removed. 

Now mount the transformer in the 
box by means of small bolts, that pass 


through the holes in the supports and 
Is the bottom of the box. ‘Two 
Linding-posts can now be mouited on 


one cnd of the box, and insulated from 
it, to serve as terminals for the sec- 
ondary winding. ‘Two pieces of 
stranded No, 14 B. & S. gauge, rubber- 
covered copper wire should ‘now be 
soldered to the terminals of the 
primary circuit and passed out through 
instflating bushings mounted in holes 
in the end cf the box opposite to 
the one upon which the binding-posts 
were mounted. ‘These heavy wires 
should be firmly fastened to the iron 
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part of the transformer inside the box, 
so that any outside strain placed upon 
them will not, in time, break them loose 
from the smaller wi Be sure to 
insulate all joints and wires well inside 
the box. 

A cireuit can now be run from a L10- 
yolt lighting or power circuit, observ- 
ing the same rules as though you were 
wiring for lights, and connected to the 
heavy wires, or primary circuit. The 
binding-posts, or secondary winding 
should be connected to the bell circuit 
il. the transformer is complete and 
ready to operate. You may have to 
change the adjustment of the bell: 
but after a little adjustment they will 
operate quite satisfactorily. 


THE BOY MECHANIC ~ 1915 
Simple Methods of 
Connecting Call Bells 


ans wil 
inethods 4 


The following di 
cate a few of the var 
may be empivyed 
trie hells for ¢ferent purpose 
1 and C representing the push button, 
PD, the bells; E, the batterie 
the ground.” ‘The s 
connection is shown in Fig, 1, the bell 
D, baitery E;, and push button Ay 
all connected in series, ‘The opera! 
of the hell is independent of the order 


Q 
ees 


\7—Lower Clamping Pieces Fig.18~Shape Fig, 
Mounting Supports 


Method of Clamping 


of Support “Transformer Together 


in which the bell, battery, and push 
hution are placed, so long’as there is a 
complete circuit when the push but= 
pressed. One of the wi 
it may be done away with by 
if the circuit through the 
round, as shown in Fig, 2, Connect 
ing a Dell as shown in this diagram 
often results in quite a saving of wire. 
The proper connections for operat 
ing one hell from either of two push 
buttons, A or B, is shown in Fig, 3, 
‘Two bells, D, operated from a single 
push button, C, are connected as shown 
in Fig. 4. ‘The two bells, D, shown 
connected in parallel, which requires 
more wire than if they were conuceted 
in series. If they be connected in ser 
ies, one or the other should © its 
make-and-break contact closed. The 
bell whose circuit remains unchanged 
will intercept the current for the other 
bell in se: with it. The operatis 
of the bells is more satisfactory, how= 
ever, when they are in parallel, and 
cach taking current from the battery 
independent of the other, 

The diagram, Fig. 5, shows the 
proper connections for operating two 
bells from two independent push but- 

ich push button operating a par- 
r bell, Any number of bells 
ed from any number of push 
all of the bells being rung 
‘one of the push buttons, are 


Ee) 
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{It 
© nes 


ing: Diagram for Tw 


7 re. 


Wirtog, Di: 


connected as shown in Vig. 
a circuit can be used 
time call ina 
the cirenit bei 
one of a number 
‘The proper conne: 
called a ret 
Fig, % ‘The cireuit is so arranged th 
the bell at one end controlled 
the push button at the other end. Such 
a cireuit can be used int 
signals in either direction. 
returu-c 
In the circuits shown in Fig: 
only one battery is needed, 


of different point 


shown 


eonitti 
Ag 
1 


e coy 


rove for Return-Call Belle 


Hl circuit are shown in 
A special push button must be 
used in this circuit, and in this case 
two batteries are used instead of one, 
as in Figs. 7 and 8, This circuit may 

changed to a ground return-call 
circuit by using the carth as a con 
ductor instead of either wire, ‘There 
are, of course, numerous other meth- 
ods that may be used in connecting 
call bells, but the connections shown 


in the diagrams are perhaps the most 
common, 


How to Build a Simple Electric Motor 


By A. G. McCLURE 


An exceedingly simple and inexpen- 
sive motor that may be used in operat- 
ing small toys can be constructed as 
jollows: First procure a good pei 
manent magnet, about 5 in. long and 
about 144 in. between the inside edges 
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at the open end. ‘This magnet should 
he at least Y% in, thick, and if it can- 
not be had in one picce, two or more 
may be placed side by side, like poles 
being placed together. “fhe writer 
was unable to procure ready-made 
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gnets, so one was formed and n 
netized.” Obtain a piece of tungsten 
or some other good-grade steel, 1 in. 
hy ¥4 in, and about TL in, long.” I 
this piece into the form of a U, v 
the inner edges 13% in, apart. Square 
off both ends and drill two small holes 
in the outside surface of exch end, 
AA, about from the end. 
these holes for small machine serews. 
Drill the hole 1 with a sinall drill, 
about ye in, in the center of the lower 
portion of the U and ream it oul. ‘The 
piece should now amped with a 
guod pair of bi Ws tongs,—a 
‘ock of iron heitig placed between the 
nds to keep the pressure of the tongs 
from drawing them together 
toa cherry red and thea plun 
a bath of oil. It ean then bem 
ed hy placing it in contact with a 
permanent magnet, 

Nest obtain a piece of Yin. br 
shout Ys in, wide and 54% in, long: 
Hrill two holes in each end of the 
piece to match those drilled in the 
ends of the magnet, also one in the 
center, and tap it for a Yin, machine 
screw. Now bend this pice into the 
form shown, Provide a machine 
screw, S, for the hole C and drill a small 
tapered hole in the end of the screw. 

‘Obtain a small quantity of soft sheet 

‘on and cut a suflicient number of 
pieces similar to chai shown at D to 
make a pile 44 in, high, Cut two 


Ae ations, and Conysteted Parts 
“Aswembicd Wat setheutAvinatars Whadinge 

pieces of the same size from some 
thin sheet br Now place all of 
these pieces in a pile, the brass pieces 
being on the outside, and clamp them 
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sectirely, then drill the two small holes, 
Eand F Place two small copper 11 
cts in these holes and rivet the heads 
down before removing the clamp. 
Drill a 4-in. hole, G, through this 
piece, the armature, for the shaft to 
pass through. Procure a piece of Yo 
in, steel tod, about 6 in, long. Sharpen 
one end so'that it will enter the hole 

3, then cut the other end off and 
sharpen it so that it will enter the 
‘opening made in the end of the screw S. 
‘The armature may now be soldered to 
this shaft, its left-hand surface being 
flush witht the ends of the magnet. 

A small commutator, H, should now 
he made as follows: Obtain a piece of 
thin brass tubing about 9 in in diam- 
eter. Tur down a piece of hard rub- 

so that the tube will fit tightly on 
it, Drill a hole in this piece of rub- 
ber of such a size that it will 
he forced on the steel shaft. Saw two 
longitudinal slots in the brass tube 
dia ally opposite other and 
then bind these two pieces in place on 
the piece of rubber with some heavy 
linen thread wrapped around each end, 

lure is now ready to wind, 
all quantity of No. 22 gauge 
cotton-covered wire, solder one end to 
one of the segments of the commuta- 
, then wind one end of the armature 
full and cross over and wind the other 
end full, soldering the end of the wire 
to the second commutator segment, 
Make sure to wind both ends of the 
armature in the same direction so the 
nding 
magnetizing effects in the 
ie direction, Insulate the winding 
from the core and the different layers 
from each other with a good quality 
of thin writing paper, 
rwo small brushes should now be 
made from some thin spring brass and 
joutated on the brass piece as shown. 
These brushes should be insulated 
from the piece of brass and two small 
binding posts should be provided for 
niaking connections to them. ‘The po- 
sition of the commutator and brushes 
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should be such that the brushes move 
from one segment to the other when 
the ends of the armature are directly 
in line with the ends of the permanent 
magnet, 

‘A smnall pulley should be mounted 
upon the shaft (o be used in trans: 
ting the power, ‘The whole device 
may be mounted in a horizontal pos 
tion on a wooden base as shown, and 
the motor is complete, 
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Flying Model Aeroplane for a Display 


A novelty for a window display is 
made of a model acroplane flying by 
To control the direc 


1 Connections and Blodet 


ight around the Central Axis, 


ened to a long stick or beam 
which is pivoted in the center. The 
one shown was pivoted to a roller- 
skate wheel which in turn was fast- 
cned to a metal standard, ‘The beam 
was attached to the skate wheel with 
two small bolts which were insulated 
and carried two brushes as com- 
iutator contacts. 

‘The comunuiate: riugs were made 
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of heavy brass strips, fastened to a 
round piece of wood which was at- 
tached to the metal standard. The 
wires from the current supply were 
connected to the commutator rings. 
From the brushes connecting wires 
were carried along the beam to the 
aeroplane motor which was a small 
battery motor with propeller. 

The opposite end of the beam was 
weighted to balance it. The first 
sketch shows the parts’ and the man- 
ner of making the connections. The 
zeroplane is driven in a circular path 
by its own. power in a realistic 
manner, 
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An Electric Time Light 


Although the modern alarm clock is 
a wonderfully effective piece of mech- 
anism, it is, to say the least, very ab- 
rupt in its’ manner, It seldom’ con- 
fines its efforts to 
the chamber of 
ils owner, but 
spreads its’ dis- 
¢ all over 
the building, It 
is very easy for a 
persnit to arise 
ly in the sum= 
mer and no 
greater difficulty 
should be éxperi- 
enced in winter, if 
the bedroom ‘is 
brightly — lighted 
at the prope 
hour. ‘To do this 
imply and automatically became the 
problen 

The first thought was to obtain one 
of those clock-actuated electric-light 
ches, such as the stores use, but, 
this would not do, because it meant 
some unsightly wiring around. the 
rvom, It was then remembered how, 
the course of some experiments, an 
ordinary incandescent light was ‘op- 
crated through a piece of No, 36 gare 
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wire without 
then, a wire on! 
were of ample carr; surely 
a dollar watch would be sulliciént to 
make the connection. Such being the 

the whole mechanism could 
readily be attached to the drop cord of 
a lamp directly above the socket, thu 
ting any additional wiring,” T 
all proved to be true, and the whole 
was made and attached in the course 
of 


While one might feel_enthusiastic 
ahout this small and easily contrived 
it is scarcely to be presumed 
that it would operate so effective 
one who had sport th er part of 
the night tripping the 
or in undue c ality. 
16-cp. globe h far oper 
fectly, and a d0-watt tungsten 
ould, if not too far away, surely 
aken the hardest sleeper of sober 
its 
‘The base of the mee! asmall 
piece of. /-in, hard wood, upon which 
is fastened a’ sma 
bent so as to hold 
slipping down, A smnall clip, B, was 
then ed su as to grip the’ neck 
of the watch after its lower edge 
been phiced against A, and a 
brad at either side prevented 
movement, In this way the wateh was 
held firmly, yet ina manner that would 
permit its’ being 
ecessaty. 
ute Land were 
bolt from_an ex 


th 


‘The gla: 
moved. 


The brass 
usted dry cell was 
10 clamp a small cop- 


narrow strip of copper, D, about fy in. 
wide and cut from a’ le old 
dynamo brush. ‘This 


travels past, but being so thin, it has 
no appreciable effect on the time keep- 
ing. As illustrated, the device is set 
for six o'clock, but by loosening the 
nut Can hour's adjustment either way 
may be had, a very simple ma 
ter, however, 


301 


GRANDDAD'S ELCTRICITY BOOK 
will operate at any hour. In connect 
ing up, one end of the drop cord is 
‘wom the socket and attached 
h throws the current through 
the watch, thence along the hand and 
down D to C, from where it is car- 
ried by a short picce of wire to the 
socket again, As there are so many 
cirenits through the watch, the small 
current required for one light does not 
fect it in any way. ‘Thus far, no 
trouble has been experienced in mak- 
ing this delicate connection with 110 
its, but if any should develop, the 
contacts may be tipped with the small 
feces of platinum: taken from a 
out globe, 
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A Small Shocking Machine 
amusing as well as instructive 
shocking machine, usually called 


pon Wh 
octal are F 
‘iteetrieal 


a medical coil, can 
constructed from: 
buzzer or electric bell, four 
inding posts, some picces of 


be casily 


wated wire, two carbon 
rods, and a_rheostat. 
A base for attaching the 
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parts is made of a 4 
poplar, 10 in, Tong, 
and Wg in, thick, which 
an be finished as de- 
sired, but a good 
method is fo shape the 
edge fike mobding and 
give it a mahogany 
stain, and when dry 
apply 2 coat of white 
shellac, which should 
he allowed to dry 2 
day, whereupon “the 


surface 
When the 
bu at one 
done by mal 


rubbed with prepared wax 

ly, mount the 
5 can be easily 
shaped piece of 
metal, A, which is fastened to the base 
with a screw, and to the yoke of the 
magnet coil v Il bolt. If the 
armature and are also 
used from the buz 


shown, using am 

1, 13, for the spr 
holding the armature sp 
base, as well as the vibi 
should be of such a 
euter the base far enough to permit a 
connection for a wire in a countersunk 
hole bored in the base from the wider 
side. Binding posts are placed in the 
corners of ‘the base in holes counter- 
sunk from the under side for the screw 
heads, 
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Giierent (s Given a 
Patient 
tts The Rheostat That ie 
ied to Regulate 
irrent in the Carbon 
Hand Pleces 


‘The rheostat is of the miniature-bat- 
tery type, which has a round base and 
a coil of resistance wire with a lever 
passing over the coil. Such a rheostat 
can be purchased from an electrical 
store, but if the person constructing 
the shocking machine desires to make 
one, it is not difficult if a lathe is at 
i 


To make the rheostat, turn up a disk, 
about 3 in, in diameter, from a picce 
of hard wood, such as oak, maple, or 
walnut, and 

in the upper surface, about 3 in. inside 
of the circumference, ‘The groove is 
to admit a circular coil of resistance 
wire, and in making it, be sure to have 
it the proper size to take the coil 
snugly. The coil can be of any size, 
and to make it, ce wire 
wound around a piece of wire used 
a mandrel. If the coil is 4 in, or a 
trifle smaller, in diameter, it will’ make 


form a circular groove 
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a good size. Be sure that the depth 
of the groove is such that it will allow 
a part of the coils of the resistance wire 
to project above the surface of the 
wood disk. ‘The coil of wire should 
be just long enough to fit in the groove 
and allow a Lin, space between the 
ends, one of which is anchored to the 
base, at C, the other being attached 
to the binding post D. Drill a hole 
through the center of the disk and fas- 
tena lever, taken froma switch, or one 
tiade of a piece of sheet brass, that 
will cxtend irom the center to the out- 
sie of the disk, or over the resistance- 
wire coil, A sinall handle is attached 
to the outer end, A connection is made 
from the center support of the lever to 
the binding post I 
‘The connections for the buzzer and 
theostat are made on the under side 
of the base, where grooves are cut to 
wn the wires in, so that they will be 
below the surface of the wood. In 
the diagram, the binding post F is con- 
nected to the binding post D of the 
theostat, which in turn is connected to 
the serew of the make-and-break point 
G. ‘The other binding post H is con- 
nected to the bracket B supporting the 
armature spring. ‘The binding post E 
of the rheostat 18 connected to the base 
bindiiy post J. ‘The magnet coils are 
counceted, as'shown, from K to L, 
from AL to id, 
re two pieces of carbon, 
used for the hand pice! 
with sill-inst 
nections are made to the binding posts 
Fand IL. The other two binding post: 
J aud L, are connected to a battery. 
The carbons used may be purchased, 
or taken from an old battery. Two 
are used for the 
theostat coutrols the 
ing through the 
—Contributed by Gilbert 
ae 


which are 
connected 


or more dry 
current, 


‘The 
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THE BOY MECHANIC ~ 1915, 


An Electric Anemometer 
By Wu, H, DETTMAN 


‘The construction of this instrument 
is so simple that any amateur can 
make one, and if accurate calibrations 
are desired, these can be marked by 
nm with a standard anemom- 
le both are placed in the 


‘The Indicator 


The case of the indicator is built of 
thin wood—the material of an old 
cigar box will do—9 in, long, 6 in. wide 

nd 1% in, deep. Li cigarbox ma- 
terial is used, t first be soaked 
move the paper. 
cr is to he used on the box, a 
slot, on an are of a circle, must be cut 
through it to show the scale beneath. 
‘The are is determined by the length of 
the needle from a center over the axis 
on which the needle swings. When 
the box is completed, smooth up the 

le surface with’ fine sandpaper 
a coat of 


he core 
winding severa 
around a 


ignet is made by 
1 layers of bond paper 
il of suflicient size to 
make an inside diameter of slightly 
over Yj in., and a tube 2 in, long. Each 

of the paper is glued to the pre- 


the tube tightly. One of them is glued 
to one end of the tube and the other 
fastened at a point Y4 in, from the op- 
posite end. ‘The space between the 
disks is filled with seven layers of No. 
22 gauge insulated magnet wire, allow- 
sullicient ends of the wire to pro- 
for connections. The finished coil 
located in the box, as shown at A, 
ig. 1. 

The core for the coil #3 cut from a 
piece of Y4-in, iron rod, 114 in, long, 


i 
i 
i 
F 
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and a slot is cut in each end, 4 in. 
deep, into which brass str 
serted and soldered, or otherwise 
tened. ‘The strips of brass are 7% it 
wide, one 1Y4 in. long and the other % 
‘Lwo hein, holes are drilled in the 
end of the long piece, and one y-in, 


gonse 


Fit 


‘The Indicator Rox with Coil, Ne 
Ie Used ia Gonnestion with 


hole in the end of the short piece. The 
complete core with the brass ends is 
shown in Big. 2, 

The needle B, Fig. 1, is made of a 
copper or brass wire, about 6 in, long, 
and is mounted on an axis at C. The 
detail of the bearing for the axis is 
shown in Fig. 3. The axis D is a piece 


of wood fitted in the U-shaped piece of 
brass 


nd made to turn on brads as 
gs, the center being pierced to 
f the needle. After 
ting the bearing ior the axis C, 
1, it is fastened in place so that 
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the upper end or pointer of the needle 
will travel over the scale. The needle 
is then attached to the bearing after 
having been passed through the inner 
hole of the longer brass strip of the 
core, and the coil is fitted with the core 
in the manner shown at D. A light 
brass coil spring is attached to exch 
end of the core, as shown at E and B, 
the latter being held with a string, G. 


{Cees SETS CU Vie 


The Metal Core for the Coll and the Nearing Blok 
Tor the Asie ue Newtie 
nd is tied to a brad on the out- 
fe tA bet- 
aed by ate 
ig F toa nut 
ig a knurled-head bolt passed 
the box side, One of the 
Wires from the coil is attached to a 
push button, H, to be used when a 
reading of the ‘instrument is made. 
‘The connections for the instrument 
consist of one binding post and a push 
button, 


‘The Anetometer 


‘The anemometer resembles « mir 
ture windmill and is mounted on. top 
ef a building or support where it is 
fully exposed to the air currents, It 
differs from the windmill in that the 
is replaced hy a cupped 
4, fitted with a sliding 
2, which is supported on 
crosspieces, CC, between the main 
frame pieces DD. ‘The latter pieces 
ayane at the opposite end. ‘The 
e pieces are 4% in, thick, 2% in, 
and 36 in, Jong, and the eros: 
have the same width and thick 
ness and are 4 in, 
A. variable-resistance coil, 
we as follows and fastened in’ the 
1 frame. The core of this coil is a 
piece of wood, 2 in. square and 4 in, 
nd wound wilh No. 18 gauge 


‘as 


Bis 
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The Ansnometer ng It is Blownted on x Standard 
Sinuiiar toa Stall Windinill Weather Vane 


1gle-wound cotton-covered _german- 
silver wire. ‘The winding should be- 
gin Y in, from one end of the core and 
finish Y in, from the other, making the 
length of the coil 31% in, “The ends of 
the wire are secured Jing them 
around the driven into 
the core. all portion of the in- 
ation is removed from the wire on 
oue side of the coil. ‘This may be done 
with a piece of emery cloth or sand- 
paper. A sliding spring contact, F, is 
attached to the sliding shaft B, the 
cnd of which is pressed firmly on th 
bared portion of the wire coil. One 
cud of a coil spring, whieh ped 
ou the shaft between the pieces CC, is 
attached to the end crosspiece, and the 
ouier end is fastened to the sliding 
shaft soas to keep 
the shaft and disk 
outand the fange Get 
inst the 
spice 
when there is 10 


Phe insulat 
of the si 
upon wh 
anemometer turns 
shown in F andard J is 
made of « piece of ¥s-in. pipe, suitably 
id. rigidly attached to the building 
support, and the upper end, around 
1 the anemomieter revolves to keep 
the direction of the air currents, is 
tit a plug of wood to insulate 
. brass rod K. A bearing and 
clectric-wire councetion plate, L, 
made of brass, 44 in. thick, 2 in. wide 
dt in, long. The bearing and cou- 
tion plate M are made in a similar 


Fes 
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manner, ‘The surface of the holes in 
these plates, bearing against the pipe 
J and the brass rod K, make the two 
connections for the wires from the 
ple-resistance coil B, Fig. 4, lo- 
cated on the main frame, to the wire 
connections between the two ine 
strument © wires should be 
ulated, attached as 
shown, and running to and connecting 
the indicator with the anemometer at 
NN, Fig. 1. 

‘Two or more dry cells must be con 
nected in the line, and when a reading 
is desired, the button H, Fig. 1, is 
pushed, which causes the current to 
flow through the lines and draw the 
magnet core D in the coil, in propor 
tion to the magnetic force’ induced b 
the amount of current passing through 
the resistance in the coils on E, Fig. 4, 
from the contact into which the spring 
F is brought by the wind pressure on 
the disk A. 
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How to Make an 


Electric Lamp Flasher 
Procure two. I 


es of metal, one of 
ul the other of sheet iron, 8 in, 
ig) My in. wide, and yy im, or just a 
little more, in thickness, “Bend the 
ass strip into the form shown in Fig, 
then place the brass piece on top of 
the iron and dyill the holes A and B 
indicated in Fig. 2. After the brass 
picce has been bent, as shown in Fig. 
1, it will of course be shorter than the 
iron strip and the iron strip must be 
cut off, or a brass strip a little longer 
than 5 in, can be secured and cut the 
same length as the iron strip after it is 
bent. ‘The holes A and B should be 
‘The next thing to 
do will be to wind a heating coil about 
the brass strip. Wrap a very thin layer 
of sheet ashestos about the brass s 
aud wind on the strip 18 ft, of No. 31 
bare s 
Use'a thread about .006 in, in diameter 
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Dimensions of the Brass Strip and Mounting Bnee, Showing 
Mrass Strip to Receive 


to separate the various turns. ‘This 
Uiread can -be removed after the wind~ 
completed and the ends have 


astened. 
piece 
vet 


the iron 
together with a. st 
the hole A, F 
the two pieces ae riveted tog 
bend them into the for 
4 and then drill the ty 
and D, as shown i 
hole , Fig. 2, to take 
screw. 
ie base is constructed a 
Procure a piece of sl 5 
1s in, wide, and ¥, 
Drill the holes indicated 
‘The four corner holes are 
ing the flasher in its 
ant should be 
diameter. ‘The huis 
should be Yin 
countersunk with square 
drill, on the und ad 
¥4 in. Cut from some yy-in. 
$ ng, and 
je Drill two Meine hol 
¢, % in. apart and equally 
mM od Troan the ends, Troe 


umeter 


and two 1 
stall 


tenet Secure four 
washers and” two additional 
Mount the combined 
ass strip on the slate base, using a 
and short bolt as 
One terminal of the winding should 
he placed under the head of the bolt J. 
Place a washer, K, between the head of 
the bolt and the wire. ‘The brass strip 
1, ean now be mounted in a similar 
manner, as shown in Fig. 4. Place 
the other end of the winding under the 
head of the bolt M. 
ain a small screw, N, 
such a length that its point will rea 
the brass strip L when the screw 
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a 3 
ha rica At 

: ah 


of the Holes and the Shape of the 


placed in the hole B, Fig. 2. A lock 
nut, O, should be provided for this 
screw so that it will remain in adjust- 

uit. ‘The point of the screw and the 
point on the brass plate where the 
screw touches should be of platinum, 

s the brass will not withstand the 

temperature of the are formed 
when the circuit is broken. 

A metal box should now be provided 
to serve as a containing case and the 
flasher is complete. This box should 
he of such design and construction that 
it will comply with the requirements 
of the electrical inspection department 
having jurisdiction over the locality 
where the flasher is to be used. 

The flasher should be connected in 

cries with the lamp, the wires being 
fastened under the nuts on the bolts P 
nd R, Fig. 4, and the screw N ad- 
justed so that it lacks a sinall fraction 
of an inch of making contact with the 
brass plate when there is no current in 
the winding. When the switch is 
turned on there will be a current 
through the lamp and winding in 
series. ‘The brass strip will he heated 
more than the iron and it will expand 
more, thus forcing the point of the 
screw N down upon the brass plate, 
which will result in the winding about 
the brass strip being shorted and the 
full voltage will be impressed upon 
the lamp, and it will burn at normal 
candlepower. When the coil is shorted 
there will of course be no current in 
its winding and the brass strip will 
cool down, the screw N_ will finally 
be drawn away from contact with 
the brass plate, and the winding again 
connected in series with the lamp. The 
Jamp will apparently go out when the 
winding is in series with it, as the total 
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Fieg 
‘The Assembled Parts Showing 
Md Blectrie Connections wit 


“nai 


nice of the lamp and winding 
combined will not permit suflicient 
current to pass through the lamp to 
make its filament glow. The time 
the I on and off may be varied 
to a certain extent by adjusting the 
screw N, 


THIE BOY MECH UNI — 1915 
A Rotary 


ning Coil 
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‘The rotary tuner shown in the sketch 
was designed by a correspondent of 
Modern Electrics, ‘The circle is cut 
from 3+ . wide and well 
lating material. It 
is then wound with No, 24 single cot- 
ton-covered copper wite so that the 
coils will lie flat. All the arms are of 
square brass. ‘The supports are 
stnaller in scetion, Sliders are mounted 
on the ends of the long arms and are 
kept in place by setsere 
‘The insulation on the wire is re- 
moved with a small picce of s 
paper pasted on a block of woud. 
should be temporarily fastened to the 
revolving lever at the point where the 
contact is wanted, then the lever is 
turned until the insulation is removed. 
The wiring diagram shows the location 
of the tuning coil in the fine. 


Wisivg Diagram 


THE BOY MECHANIC — 1915, 
How te Make an Electric Furnace 


A small furnace that will be 
very servi na laboratory may 
be made as follows: 

First procure a small clay flowerpot, 
about 4 in, in diameter at the bottom, 
and also a small clay crucible, about 2 
in. in diameter at the bottom and: at 
least 1 in, less. inhi 
flowerpot, aud having as nearly as pos- 
sible the same slope to its sides as the 


pot. Now obtain a small quantity of 
asbestos compound and pack 

the small crucible inside the 
pot. Make sure the crucible is in the 
exact center of the flowerpot and that 
their tops are even with each oth 
Assuming that ordinary  electrie-light 
carbons “are to be used, which are 
about % in, in diameter, drill two 5 


Se 
in, holes, exactly opposite each other, 
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A Bets Bae 
Fah 
ak o 


62 


through the walls of the Hawerpot and 
asbestos compound so that they enter 
the erucible about % in, above its bot- 
fom on the inside. A suitable Ti 
the furnace may be made from 44 
sheet asbestos and should be large 
enough to cover the top of the lowe 
pot. 

‘The feeds aud supports 
hon eleetyode: 
lov 


for the 
re constructed a: 
Procure two pieces of 


brass, tin, wide and 9 in, Jong. 
Kein, groove lengihwis 


of these pieces to with) 
cach end, as shown it 
Yin, hole is 
in, hole, B, in om nd i 
hole, C, iu the other end. Now bend 
the ends up at right angles to the re- 
mainder of the p the dotted 
howu at D and E, Next obtain 
10s in, long. ‘Turn 
one end of each down toa in, diame- 
er for a distance of 3 in. From that 
point thread the same end of the rods 
for a distance of 6 in, Drill a qy-in. 
hole in each end of the rods a little less 
than Yj in, from the 
sions of the rods are 
‘Two small rubber or wooden handies, 
juni to the one shown 


ch pice 


dimensions: Lin, by Lin, by 3 in, Dri 
four holes in cach of these pieces as 
shown in Fig, 4. The hole I should be 
just large enough to allow the carbo 
to enter, or in diameter. 


Carbon Peed, Whi 
of the Mursince 


la Attached to the 


‘The liole G should be tapped to take 
a Y-in, machine screw, the hole F 
should be threaded so that the threaded 
rods will enter, and a small binding 
post should be ‘mounted on a lug fas: 
tened in the hole J. Cut away one end 
of this piece as shown in Fig. 4 until it 
isa little less than 4% in, in thickness, 
or so it will enter the grooves cut in 
the brass strips 

‘The parts of the furnace are now 
ready tu assemble, which may be done 
as follow: Procur ce of well 
seasoned board, hard wood if possible, 
about 1 in, thick, 8 in, wide and per- 
haps 20 in. long: Cover one side of 
this board and the edges with some 4- 
in. sheet ashestos. Now place the 
flowerpot in the exact center and then 

jount the grooved brass strips one on 
either side of it with the longest di- 
niension parallel to the longest dimen- 
sion of the board and the inside end 
hout 1 in, from the side of the pot. 
he cud with the %-in, holes should 
be next to the pol. Assemble the 
parts of the carbon feeds and then cut 
war disks of asbestos to 
the flowerpot so as 
raise it to stich a posi 
that the holes i 
will be on a li 
carbon rods, “Three long 
screws should now be 
ced in the board, form- 
ing the base, in such a 
tion as to hold. the 
‘pot always in place. 
completes the fu 
proper, which 


nace 
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shown in Fig. 5. The 
furnace cai now be put 
into operation provided there is a stit- 
able current rheostat to connect in se~ 
ries with the carbo are to prevent an 
excessive curt 
line. If suc 
able, a serv 
follows: 
Obtain two pieces of 
iron, 6 by 6 in, that are to form the 
end plates. Cut off the corners of one 
piece sv as to form 
drill a number of 
in it, as shown 
corners of the other piece down along 
the dotted lines marked 1, Fig, i 
then make « second bend in 


nt being taken from the 
I 


at rhe 
able on 


tat is not avi 
may be made a 


sheet 


ner along the dotted lines K, so that 
the otitermost portion of the corer is 
Hel to the main portion of th 


Drill a number of 

this piece as 

indicated. A 2-in. opening 

should be eut in the center 

of this piece to 

give access to the interior of the com- 

pleted rheostat. Now obtain eight 3 
m rods, 10 in, long. Drill and 

hh end of these rods to accom- 

modate a Yin, machine screw. Wrap 

several layers of thin sheet asbesto 

around each rod and tie it in place 

with some thread. ‘These rods should 

now be fastened between the end 

plies by means of a number of 
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Tes x Fo? 


Detail of the Unper and Lower Rnd Plates 71 
‘sre Used in Baking a Kiveostat 


ected binding posts on the 
plate shown in Fig. G, making sure 
they are insulated from the plate by 
means of suitable bushings and 
washers. 

Procure a small quantity of No. 
1 gauge iron wire. Fasten one end 
of the wire under the head of the screw 
holding one of the binding posts in 
place and then wind it around the rods 
about 20 times, making the distance 
Detween the turns equal to the diam- 
eter of the wire, After winding on the 
a short piece of wire 
in wire and fasten the free 
end of the short picce to one of 

the other binding posts, 

Wind on 20 more turns, and 

make another connection to 

the third binding — post, 

then complete the 

nding and attach the end to the 
remaining binding post. Different 
amounts of this resistance can now be 


the Carbou Hover or 


Ia Which » Crscible is Se 
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connected in series with the are by 
changing the comections from one 
binding post to another. ‘The rheostat 
may be located on a bracket fastened 
to the wall, but care must be taken not 
to place it in such a position that it will 
come into contact with inflammable 
material, As an extra precaution, the 
circuit should be properly fused, 


THE BOY MECHANIC - 1915 
An Electric Gas Lighter 


A very simple and inexpensive elec- 
tic gas-lighting device is shown in the 
accompanying illustration, The gas is 
ignited by means of an electric spark 
which is’ produced between the two 
parts A and B of an electric circuit. 
‘This circuit is composed of a source of 
electrical energy, stich as a number of 
dry cells, a kick coil, the connecting 
leads, and a special operating switch 
for opening and closing the circuit to 
produce the spark, ‘The circuit is nor- 
illy open, but as the lever control- 
ling the gas valve is moved from one 
position to the other, by pulling the 
chains, the lever C is caused to move 
through a certain are. Now, as this 
lever C moves, its upper end passes 
the projecting ‘point B, which is at- 
tached to the upper portion of the 
burner, and the clectric circuit will be 
completed and broken. Just the 
point A leaves contact with the point 
are will be produce This 
tly intensified by the kick 
sort of reserve in 
ich cnergy is stored while the cir 
it is closed, and upon opening the 

ircnit this stored energy is given out 
by the kick coil and increases the size 
of the are, 

‘The points A and B should both be 
made of platinum, as other metals will 
hot withstand the extremely high tem- 
perature of the are, Pieces of platinum 
that will serve very nicely for the pur 
pose may he obtained from an old 

adescent lamp. The piece B 
mounted on a brass collar 


is 
D, by 
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means of a small screw, E. ‘The brass 
collar D is held in place by the screw 
F, which draws the two ends together, 
‘this collar must be insulated from the 
stem or fixture by some thin sheets of 
mica. The upper end of the piece of 
platinum Bo should be just high 
cnough to come within the fower edge 
of the gas flame, 

Now mount an arm, C, on the valve 
stem so that it stands in‘a vertical po- 
sition when the lever to which the 
chains are attached is in a horizontal 
position. Bend this arm into the form 
shown in the figure and cut its upper 
end off so that it is about % in, below 
the outwardly projecting end of the 
piece of platinum B. Drill a small hole 
in the upper end of C, and insert a 
piece of platinum and run some solder 
around it 

‘Then the complete burner and valve 
are mounted on the gas fixture, 
from the collar D an insulated w 
run to the point where the battery 
kick coil are to be located, ‘The gas 
fixture itself is to form one side of the 
electric and one terminal of the 

aaltery should be connected to the gas 

¢ as shown in the figure, 
A kick coil may be made as follows: 
Procure a small quantity of rather 

all soft-iron wire and cut a sufficient 
number of 8-in, Jengths to make a 
bundle about % in, in diameter. From 
some good writing paper make a tube, 

Jong and % in, in outside diane- 
ter. Use at least six layers of paper 
and glue the various layers together 
forming this paper tube, After the 
tube has dried thoroughly, fill it with 
the pieces of iron wire un 
fectly hard, Cut from hy 
hard wood, two picees, 3 in, square, 
and drill a’%-in, hole in tite center of 
cach of these to a depth of 8 in, Now 
glue these pieces to the completed core 
and the winding can begin as soon as 
the glue is dry. Wind’ on this spool 
six layers of double cotton-covered 
No. 18 gauge wire, insulating the va 
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rious layers from each other with sev- 
cral thicknesses of good writing paper. 


‘This coil is then mounted on a wooden 
base and suitable terminals provided. 

At least four dry cells will be re- 
quired to. give satisfactory results. 
Bear in mind that the gas must be es- 
caping from the burner when the arc 
is formed. ‘The adjitsturent of the arm 
A, as given above, may result in the 
gas valve being closed when the are is 
formed, and the device will then fail to 
operate, If this is the case, the arm C 
should be loosened and moved back so 
that the circuit is broken at a later 
time while the valve is being moved 
from the “off to “on” position, ‘The 
circuit should be closed fur some little 
time before it is opened so that some 
energy may be stored in the kick coil. 
If the wire A is made long cnough to 


‘They ore Attached 
Gas Burner to Work 
Automatieslty 


project a short distance above B, it 
will result in. the circuit being closed 
for a longer time than it would if they 
just touched, 
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Reversing Switch for Small Motors 


A reversing switch 
lows will be found very serviceable in 
reversing the dircetion of the rotation 
of small motors, changing the polarity 
of electromagnets, ete. 

A diagram of ¢ 
switch and on th 


made as_fol- 


cetions to the 
witch base is given 
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the sketch, and in this 
se the switch is shown ci 
small toy motor. ‘The 
motor is represented by A, the arma- 
ture by B; and C, D, E, and P are four 
binding posts mounted on the base of 
the switch; G, JI, and Ta 
; J and K are termina 
ich blades, and L a_ single-pole 
switch. ‘The wo blades of the revers- 
4 switch have their lower ends fast 

1 to the terminals J and K, and 


, whieli are indicated 
may be moved over 
id I, For the 


ff switch shown 
hy the full lines, J is connected to G 
id K to I. When the switch is 
thrown to the right-hand position, as 
shown by the dotted lines, J is con- 
nected to HM and K to I, It is obvious 
that the direction of the current 
through the armature B will be r¢ 
versed when the reversing switch is 
wn from one position to the other. 
‘The direction in which the armature 
otal ill chanye, due to the reversal 

direction of the current through it 
‘The same results could be obtained by 
versing the current in the field win 
ing A. But it must always be borne in 
mind that in order to reverse the direc- 
tion of rotation, the current must be 
reversed in the armature only or in the 
field only, not in both, 

The above switch may be con- 
structed as follows: First, procure a 
piece of well-seasoned hard wood, say 
maple, ¥ in, thick, 2/4 in, wide and 4 
in. long. Round off the corners 
the edges of this piece on one side 
drill the holes indicated in the sketch. 
‘The four corner holes should be of 
such a size as to accommodate the 
screws used in mounting four small 


back-connected binding posts. ‘The 
remaining holes should be 4% in, All 
these holes should be countersunk 


with a 3-in. bit to a depth of 4 in. on 
the under side. 
Cut from some yi-in. sheet brass 
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two pieces, 2%4 in, long, Y in. wide at 
one end and 4 in. at the other, and 
round their ends. Drill a \f-in. hole 
through the larger end of cach of 
these pieces, 14 in. from the end, and 
also a hole through each, 114 in, from 
the narrow end. ‘The last two holes 
should be threaded for -in, machine 
screws, Obtain five Yin. brass bolts, 
14 in, long. File the heads of three of 
these bolts down to a thickness of ap- 
proximately, in, and mount them in 
the holes G, If and J, Before mount- 
ing anything on the base the grooves 

dicated by the heavy dotted lines 
hould be cut in the under side so that 
the various points may be properly 
connected by conductors placed in U 
grooves. Now mount the two pieces 
of sheet brass upon the base by me 
of the remaining Gyo. bolts, which 
should pass through the holes j and K. 
A aj-in, washer should be placed be- 
tween the pieces of brass and the 
wooden base, 

Procure a piece of '% 
in, Jong and 6 in. broad. 
Ye-in. holes in this piece, on 
end, so that they are 1 in. 
a third 44-in, hole in the center and 
fasten a small handle to the piece of 
fiber. Now mount this piece upon the 
two pieces of brass that form the 
Llades of the switch by means of two 
stall Yin, brass machine screws, 


fiber, 1%4 
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Two small brads should be driven 
vouden base so as to prevent 
ity of the switch blades 
moving beyond their proper position, 
Two pieces of 44-in. fiber should be 
placed hetween the heads of the screws 
lH, i _1, to prevent the 
ends of the switch blades [rom drop- 
ping down on the wooden base. 
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How to Make a Continuously Ringing 
Bell 


‘The bell shown in the accompanying, 
diagram is known as the continuously 
ringing (ype, and has quite a field of 
usefulness in connection with burglar 
Jarms, door-bell signals, telephone sig- 


nals, etc. The operation of the bell 
proper is identical with that of the 
linary vibrating bell and, in addi 


n, there is a circuit controlled by the 
mature of the bell, which is normally 
open, but becomes ‘closed as 
the armature is drawn over. ‘The clos- 
ing of this circuit by the operation of 
the armature amounts to keeping the 
push button ia the bell circuit) de- 
pressed, and the bell will continue to 
ring until the latch A is restored by 
pulling the cord B. 
inary vibrating 


bell may. be 
continuowsly ringing 
: In the armature, C, 
mount a short metal pin, D, and round 
off its under side slightly. A lateh, A, 
sould now be constructed similar to 
Uhe one shown in the sketch and 
mounted in sue a position that its left 
cad will rest on the outer end of the pin 
1) when the armature, C, of the bell is 

its extreme outer position. The 
the lateli should be such that 
its Jeft end will drop off the end of the 
pin D, due to the action of the spring 
whea the arn > wn over 
by the electroiagnets F, thus allow- 
ing it te to contact with a spring 
G, which is electrically connected (0 
the terminal of the bell marked H. 
The faich A is covnected to one side of 
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‘An Ordinary Vibating Bell Used a8 9 Contin 
Hingiag Wel, aad the Wiring Disgean 


the line, as shown in the sketch, so 
as to include the bell winding ‘and 
battery in a toe uit that is formed 
y the latch coming in contact with the 
i ‘The end ef the latch should 
re with the free operation 
of the armature when it is resting on 
the spring G. A cord, B, attached to 
the outer end of the latch, is used 


in restoring it, and at the same time 
stopping. the bell from ringing. ‘The 
tension in the spring FE. should be so 


adjusted that the operation of the lateh 
is sure and firm, yet not too stilt. 
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Renewing Dry Batteries 


tis a well-known fact that dry cells 
commence to deteriorate from the time 


inty in pur- 
chasing cells to know whether they 
will continue to be efficient for their 
supposed natural life under the ex 
ing conditions of service, or for only 
a-small part of this period. When the 
voltage of a dry cell falls below a cer 
tain value it is usually discarded and 
replaced by a new one, which often 
means quile an expense. The follow- 
ing simple suggestion will enable one 
to renew the prematurely exhausted 
cell with very little trouble and slight 
expense, so that its period of useful- 
ness will be extended for a length of 
time, at least 
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equal to that for 
which it could be 
used if put into 
service immedi- 
ately after its 
manufacture. 


A casing is 
placed outside of 
the zinc-cont 
case, having 
inside dimen- 
sions a little greater than the zine cup. 
he space between the zine cup and 
case is filled with a dry clectrolyte, 
which, upon the addition of moisture, 
sels tp a chemical action with the 
terior surface of the zine, and the 
ter having been perforated, causes 
electrical action to be again produced. 
‘The casing, or cup, to be used out- 
ide the zine cup should be made of a 
erproof_m ‘The electrolyte 
instead of being placed between this 
cup and the zine in a powdered form, as 
might be expected, should be held’ by 
‘ul layers of blotting paper, formed 

1 cylinder of the proper diameter 
fit sntugly on the outside of the zine 
‘This porous cup should be im- 


cup. 
preguated with a solittion containin 


the following mate; 
mate amounts given: Muriate of am- 
monia, 10 parts; bichromate of potash, 
4 parts, and chloride of sodium, 4 
parts. After the porous cup has thor- 
cughly soaked in the above solution 
it should be dried by passing a roller 
over its external surface when it is 
mounted on a wooden cylinder of 
proper diameter. ‘The moisture-proof 
cup may be formed outside the porous 
cup by covering the latter with several 
coats of waterproofing paste and wind- 
ing on several thicknesses of common 

nila paper, each layer of paper be- 
ing treated with the paste. A disk of 

Uboard, properly treated, should be 
ced in the end of the cylinder to 


s in the approxi- 
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form the bottom, and the edge of the 
manila paper folded in over it and 
pasted in place, 

The pasteboard eo 
ing the zine cup of the 
removed and the surf 
thoroughly cleaned. 
the ton of tie sac Ga a 


surround 


ould be re- 
around the ede with 

c number of small 
holes shold be made in the wall 
the cup with a sharp instrument. ‘7 
put the cell within the porous cup 
fill the top with clear water, prefer 


moved by tapping 


the 
nd the chem- 


immediately hetween 
outer surface of the 
icals contained in the material formi 
the porous cup, and the terminal volt: 
age of the cell’ will be practically the 
me as it was when the cell was new. 
The water, of course, must be replen 
ished from time to time on account of 
evaporation, and the useful life of the 
cell can be’ prolonged for a consider= 
able time. A part eross scion of a 
cell treated as described above is shown 
in the accompanying sketch, 
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Sounder for Wireless-Telegraph 
Messages 


‘The owner of an amateur wireless 
outlit often has reason to regret that he 
cannot let some of his friends liste 
a message at the same time as he him 
self. ‘The magnilier described in the 
following permits all those present in 
the room to hear the message, provided, 
of course, they are able to interpret the 
Morse alphabet by sound. 

A very simple means, makin; 
message’ audible at a distance of about 
10 ft, is to attach a phonograph hora, 
va horn of cardboard or metal, to the 
telephone receiver, but a much’ heticr 
arrangement can be made as shown in 
the diagram, in which A represents the 
antenna or aeria!; B,, the detector, and 
C, the receiver. Vrocure a small micro- 
phone, D, placing its mouthpiece 


the 
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es 


ah 


a 


6 


‘ZBA_snowo 


‘The Phonograph Horn as It is Connected to a 
‘Deteetor for Transmitting the Messages 


closely against the receiver—for the 
ake of clearness the two are separated 
in the diagram—and connect the former: 
with a battery, F, of two or three dry 
cells, in series with the microphone of 

ordinary telephone transmitter pro- 
vided with a large horn. ‘The effect ob- 

ced by this simple means will be sur- 
ing. 
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An Electric Shaving Mug 


The general use of electzisity in the 
home has opened up a new field in the 
way of heating and cooking utensils. 
While these utensils are suld by elec- 
tric-supply houses, some of them can 
be easily made at home and answer 
the purpose just as nicely. One of 
these is the electric shaving mug. 

A muy that will stand heat is the 
first thing required, and an aluminum 
cup of standard shape and design, 
which can be bought in almost every 
town, will do perfectly well. ‘These 
cups are spun from a flat sheet and 
have no scams to open and leak, and 
it is necessary that no holes be drilled 
in the cup as it is impos 
such a hole watertight. The heating 
element must be fastened to the mug 
with a clamp. The clamp will also 
allow the heating coil to be removed 
for repairs without injury to the mug. 
The bottoms of these mugs have a 
flange which makes a recessed part 
and in this the heating element is 
placed, 

‘The legs of the mug are made of 
sheet brass as shown in Fig. 1, one of 
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the three having an enlargement 
its center with a hole for an insulating 
button (Fig, 2), of “transite” or some 
other material, (o hold the. sapply cord 
in place. 

The clamp for holding the h 
coil in place is shown in 


r 


elplated if desired. 
i: ig. 4 
which is a coil of flat “Nichrome” 
wire, or ribbon as it is called, 12. ft. 
long, a's in, wide and 3/1000 in. thick. 
‘This is equal in cross section to a No. 
26 gauge wire, ‘To wind this coil, pro- 
cure a block of wood, % in, thick and 
about 4 in, square, with a Yin, hole in 
the center for an axis or pivot. Clamp 
a Yo-in, rod ina vise so that the block 
can be rotated about it, Begin at t 
center and fasten one end of the 4 
hon to the block, leaving about 2 
projecting for a conncetion, then pros 

1 (0 wind the ribbon in a spiral coil, 


eparating each turn from the preced- 
in bof 


one with a stra asbestos cord. 
i section of the coil is show 
a which A, or the light part 


represents the asbestos insulation, au 
B, or the block tines, the heating ele- 
c insulation may be obta 


by untwisting some Yin, round as- 


315 


GRANDDAD'S ELCTRICITY BOOK 


strands. ‘This cord insulates cach 


turn of the ribbon from the other and 
the current must travel through the 
whole coil without jumping across 
from 


to the other. The 
closely wound to 
xd space at the bot- 


one tun 


get it into Us 
tom of the mug. 

Before taking the coil from the 
block, rub into its surface a little asbes- 
tos retort cement, or a cement com- 
posed of a mixture of silicate of soda 
and silica, or glass sand. ‘This mix- 
ture, when dry, will tend to hold the 
coil together and the current may be 
passed through the coil to test it as 
well as to bake it in its coiled shay 

The support for the heating coil is 
made of a piece of yin, asbestos 
wood or transite. Cut it to fit into the 
sed bottom of the mug, then with 
chisel remove the material in the top 
to form a depression 4'y in, deep to re- 
ceive the coil with its top flush. The 
leads of the coil are run through the 
disk. The surface of the coil is then 
plastered evenly with retort cement, 
The legs are fastened to a second piece 
of insulating material with round- 
head brass machine screws, 4 in, long, 
with nuts, ‘The heads of these screws 
ave shown in Fig. 6, the nuts being 
above the brass and between the two 
insulating pieces, 
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‘The ends of the heating ribbon are 
brought through the lower insulating 
disk and attached to binding posts as 
shown, The leads may be covered 
with tape to prevent any short circuit. 

‘The mug uses 344 amperes at 110 
volts, cither direct or alternating cur- 
rent, and it will cost about 3 cents an 
hour to operate it. Care should be 
taken to use a separable attachment 
for connecting, as an ordinary lamp 
socket may be burned out by turning 
off the current, it being adapted only 
to a small capacity. 

In assembling the parts, several 
pieces of mica should be placed be- 
tween the coil and the metal of the 
mug lo insulate the coil from the mug. 
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How to Construct a 


Simple Galvanometer 


A gralvanometer is an in. 
used to detect the pres 
trical current in a eircui 
ure the v: 


ument 
¢ of an clec- 
or to mea 
uc of the current in am- 
ion of practically all 
based upon the same 
principle, and they differ chielly in 


mechanical construction and the rela~ 
tive arrangement of their dilfere 
parts. 


mple_galvanometer, that 
will give quite satisfactory results, un- 
der favorable condition 
structed as follows: ‘Turn 
of hard wood a ring ha 
sions corresponding 
the cross secti 
groove int this ring to within 1% in. of 
the top with No. 18 gauge douhle-cot- 
ton-covered copper wire, insulating the 
different layers from éach other by 
nis of a layer of good bond paper. 
winding may be started by drill. 
ing a small hole throug! the side of 
the groove, as close to the bottom as 


ng dimer 
to those 


possible, and allowing about 6 in. of 
the wire to protrude through it, The 
outside end may be terminated in a 
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and the two ends 
should be on the same side of the ring, 
or as near each other as possible. A’ 
protecting covering of hookbinder's 
Paper is placed over the winding and 
the completed ring given a coat of 
shellac. “The electric current to be de- 
tected or measured is to pass around 
the winding of this coil and produce an 
fect upon a compass needle mounted 
in its center, Jn order that the cw 
rent may produce a maximum effect 
upon the needle, the coil should be 
mounted in a vertical position, 

‘The base upon which the ring is 
to be mounted 1 cut from some 
in. hard wood. It should be cir 
and about 5 in, in diam- 
eter, ve its upper edge rounded 
off and shellacked to. improve its. ap- 
pearance, ‘The ring is mounted in 
vertical position on this base, which 
may be done as follows; Cut a flat 
surface on cach of the flanges of the 
ring so that it will stand ina vertical 
position and the (erminals of the wind- 
ig will be as near as possible to the 


Fi0.2 


‘The Wood Ring fort 
wand tte Holding 
Stirrup 


surface upon which 
the ring rests. 
‘Then form as 

rup from some thin 
shicet brass, similar 
shown in 
2, so that it v ightly over 
the rity and its outwardly projecting 
nds will rest upon the base of the 
instrument. Small wood screws are 
used in fastening the stirrup to the 
base, The fastening may be made 
more sectire by cutting a groove across. 
the inside of the ring for the stirrup 
to fit in, Fig. 3, thas preventing the 


fet 
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possibility of the ring moving through 
the st ‘Two holes should be 
drilled in the base for the terminals of 
the winding to pass through, and it 
would be best to cut two grooves in 
the side of the ring for these wires so 
as to prevent their coming into cor 

et with the metal stirrup. Two back- 
comnected binding posts, A and B, E 

are mounted on the base and the 
chds of the winding attached to them. 
‘The wires should be placed in grooves 
cul in the under side of the base, and 


the screws used in fastening the bind- 
ing posts should be countersunk. 
A’ shert cov needle is then 


motnced on a suitable supporting pivot 
in the center of the coil, ‘This com 
pass needle will alvays come to res 
in an approximate north and. south 
position when it is acted upon by the 
carth’s magnetic field alone. If now 
the plane of the coil be placed in such 
a position that it is parallel to the di- 
rection of the compass needle (no cur 
rent in the coil), the m: 
will be produced when a current 
through the winding will be perpendic~ 


Galvanometer 
anit in 

Used to 
Detect the 
Presence 

of an 
Blecteleal 
Current 


re3 


ular to the magnetic field of the earth 
and there will be a force, due to this 
particular current, tending to turn the 
compass needle around perp 

io its original position. There will be 
a deflection of the needie for all values 
of current in the coil, and this deflec- 
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tion will vary in value as the current 
in the coil varies, The mere fact that 
the compass needle is deflected due to 
a current in the coil gives a means of 
detecting a current in any circuit of 
which the coil is a part, and the de- 
gree of this deflection affords a means 
of measuring the current, the value of 
the different deflections’ in terms of 
the current in the coil having been ex 
perimentaily determined by sending a 
known current through the coil and 
noting the positions of the compass 
needle for each value of current used. 
In order to determine the deflection 
of the needle, a scale, C, Fig. 3, must 
he mounted directly under the com- 
pass needle and a pointer, D, attached 
to compass needle $0 ‘that any 
niovement of the needle results in an 
equal angular displacement of the 
pointer. The compass needle, E, 
should be short and quite heavy, say, 
5 in, in length, 4 in. in thickness and 
¥ in. in width at its center, and taper- 
ing to a point at its ends. It should 
be made of a good grade of steel, tem- 
pered and then magnetized by means 
of a powerful electromagnet. The 
reason for making the compass needle 
short is that it will then operate in 
ally a uniform magnetic field, 
which exists only at the center of the 
coil. On account of the needle being 
so shor’ and in view of the fact that 
it comes to rest parallel to the coil for 
zero position, it is best to use a 
nter attached to the needle to deter- 
imine its deflection, as this pointer can 
be made much Jonger than the needle, 
and any movement of the needle may 
he more easily detected, as the end of 
the pointer moves -through a much 
larger distance than the end of the 
needle, and since it may be attached to 
the needle, at right angles to. the 
needle’s axis, the end of the pointer 
will be off to one side of the coil and 
its movement may be easily observed. 
‘The pointer should be made of some 
nonmagnetic-material, such as alumi- 
num or brass, and it should be as long 
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as it may be conveniently made. A 
itable box with a glass cover may be 
provided in which the needle, pointer 
aud scale may be housed. ‘The con- 
struction of this box will be left en- 
tirely to the ingenuity of the one mak- 
ing the instrument. 

Tn order to use this instrument as 
an ammeter, it will be necessary to 
calibrate it, which consists in deter 
mining the’ position of the pointer for 


various values of current through the 
AMmErER 
Zs 
GALANOMETER 
parrery 


VARIABLE RESISTANCE, 


1 


‘The Bleetele Cireult, Showing Connections for Finding 
‘the Value of a Current iw Calivrating 

coil, it will be necess: to obtain 
the use of a direct-current ammeter for 
this purpose. ‘The winding of the gal- 
vanometer, ammeter, battery and a 
variable resistance of some kind should 
all be connected in series as shown in 
the diagram, Fig, 4. Allow the com- 
pass needle to come to rest under the 
influence of the metic field 
and then turn the coil into such a posi 
tion that it is as 
the needle as possible. 
sponds to the 
instrument must 
tion when it is u The position of 
the ends of the pointer is now marked 
on the scale for different values of cur 
rent, first with the current in one di- 
rection and then 


nearly parallel with 
This corre- 


he effect produced hy any current 
upon the compass needle can be 
changed by € 

turns in the coil. 
current, a few turns of large wire 
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would be required, and in measuring 
a small current, a large number of 
turns of small wire could be used, 
other words, the size of the wire will 
depend upon the current it is to carry 

1 the number of turns in the coil will 
depend upon the magnetic effect the 
current is to produce, which is propor- 
tional to the product of the number of 
turns and the current, called the am- 
pere-turns 
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How to Make a Small Rheostat 


In operating small motors there is as 
a rule no means provided for regulat- 
ing their speed, and this often is quite 
a disadvantage, especially in the case 
of toy motors such as used on minia- 
ture electric locomotives. ‘The speed, 
of course, can be regulated by chang: 
ing the number of cells of battery by 
means of a special switch, but then all 
the cells are not used the same amount 
and some of them may be completely 
exhausted before the others show any 
ppreciable depreciation. If a smail 
transformer is used with a number of 
taps taken off the secondary winding, 
the voltage impressed upon the motor, 
and consequently the speed, can be 
changed by varying the amount of the 
ndary winding across which the 
motor is connected. 
© cases there is no 
ing the speed 
ver, be accomp 
theostat placed in 
vith the motor. The theostat 
in just the 


means of a st 
series 
acts in an elect 


placed in the circuit connecting the 


motor with the source of electrical 
energy. A diagram of the rheostat i 
shown in Fig. 1, in which A represents 
the armature of the motor; B, the field; 


C, the rheostat, and D, the source of 
electrical energy. When the handle 
E such a position that the max- 
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Diagram Shoring the Connections for a Simall 
Hictor Witere'a Ithecstat fr in the Line 


imu amoui 
cenit there wiil be a minimum circuit 
through the field and armature of the 


motor, aud its speed will be a min 
mum. As the resistance of the rheo- 
stat is decreased, the current increases 


and the motor speeds up, reaching a 

maximum value when the resistance of 

the theostat has been reduced to zero 

value. Such a rheostat may be used 

in combination with a.special switch 
noone 


z 
i z 
ee | meet Ze 
ane % = 
nyt 
fea 
Diagram of 9 Small Motor Where » Pheostat and 


‘Switeh Are'in the Lis. 


F,, as shown in Fig, 2. ‘The switch 
gives a means of varying the voltage 
and the rheostat takes care of the d 
sired changes in specd occurring be- 
tween those produced by the varia. 
tions in voltage. 

A very simple and inexpensive rheo- 
stat may be constructed as follows: 
Proctire a piece of thin fiber, about 
in. thick, % in, wide and approximately 
10 in, long. “Wi 
fiber, after the edges have 
smoothed down, a” pi 
gauge cotton-covere 
startings about 14 in, from on 
winding the various turns fairly close 
together to within 4 in, of the other 
end. The ends of the wire may be 
secured by passing them through sev- 
cral small holes drilled in the piece of 
fiber, and should protrude 3 or 4 in. for 
connecting to binding posts that will 


ud on this picce of 
all 


been 


319 


GRANDDAD'S ELCTRICITY BOOK 
be mounted upon the base of the rheo- 


Now form this piece of fiber into a 
complete ring by bending it around 
some round object, the flat side being 
toward the object. Determine as ac- 
curately as possible the diameter of 
the ring thus formed and also its thick- 
ness. Obtain a piece of well seasoned 

d wood, ¥% in, thick and 41% in. 
square. Round off the corners and 
upper edges of this block and mark 
out on it two circles whose diameters 
correspond to the inside and outside 
diameters of the fiber ring. ‘The cen- 
ters of these circles should be in the 
center of the block. Carefully saw out 
the two circles so that the space be- 


tween the inside and outside portions 
will just accommodate the fiber ring. 
Obtain a second piece of hard wood, 


Showin 


the 
ie Be 


means of several small wood screws, 
which should pass up from the under 


side and be well countersink. Place 
the fiber ring in the groove, but, befor 
doing so, drill a hole in the base proper 
for one end of the wire to pass through, 
Two small back-counected  bindi 
posts should he mounted in the cor 
ners. One of these should be cot 
nected to the end ef the winding and 
the other to a small bolt in the center 
of the base that serves to hold the han- 
dle or movable arm of the rheostat in 
place. © connecting leads should 
all be placed in grooves cut in the 
under side of the base. 

‘The movable arm of the theostat 
y be inade from a piece of yy-in. 
sheet brass, and_ should have" the 
following imate dimensions: 


app 
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Drill a hole in the larger end 
of the piece ef brass to accommodate 
the bolt and also in the center of the 
wooden base. Cou i the hole i 
the base on the under side with a ¥% 
bit to a depth of 4 in, On the 
side of the piece of brass, and near i 
narrow end, solder a piece of thi 
spring brass so that its free end will 
rest pon the upper edge of the fiber 
sual handle may be mounted 
upon the upper side of the movable 
im. Now mount the arm on the base 
by means of the bolt, placing sever 
washers between it and the upper 
face of the base, so that its out 
end will be raised above the edge 
of the fiber ring. Solder a short piece 
of thin brass to the nut that is to 
he placed on the lower end of the 
bolt, and cui a recess in the counter 
ike portion of the hole in the base to 
accommodate it. When the bolt has 
been screwed down sufliciently tight 
a locknut may be put on, or the first 
nut soldered to the end of the bolt. 
If possible, it would be best to use a 
spring washer, or two, between the 
arm and base. 
Fhe insulation should now be re- 
moved from the wire on the upper 
cdge of the fiber ring with a piece of 
fine sandpaper, so that the spring on 
the wder side of the movable arm 
tay make contact with the win 
The rheostat is now complete with the 
exception of a coat of shellac, A cross- 
sectional view of the completed rheo- 
stat is shown in Fig. 3 


THE BOY MECHANIC — 1915 
Pocket Direct - Current 


ler 


Volimeter 


The assembled drawings of a very 
simple voltmeter are shown in Fig. i, 
aud its operation is as follows: ‘The 
moving portion consists of a pointer, 
or needic, A; a small permanent mag 
net, or armature, B, and a counter 
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weight, C, mounted upon a small steel 
shaft, D. ‘The ends of this steel shaft 
are pointed and rest in bearings pro- 
vided in the U-shaped pi 
E, which is rigidly fasten 
base 


hue magnet, G, which 
ans of thin brass str 


fastened, by 
ps, HLH, and 


rectly above the poles of the horseshoe 
The armature B will assume 
the sketch when 
it acted upon by the permanent 
magnet G alone and the moving sys- 
tem is perfectly balanced. A solenoid, 
, is mounted in the position shown. 
When there is a current in its winding 
its soft-iron cor become magne- 
tized and the magnetic pole produced 
at the lower end will proditee a mag- 
netic force upon the armature B, with 
the result ¢ the armature will be 
rotated cither in. a clockwise or 
counter-clockwise direction, depending 
upon its polarity and the ‘polarity of 
the end of the core adjacent to it, ‘Thus, 
if the left end of the armature has north 
, the right end south polarity, 
tower end of the core is ma 
ized to a south polarity the arma 
will be rotated clockwise, for the 
left end, or north pole, will be attracted 
hy the lower end of the iron core, which 
is a south pole. and the right end will 
he repelled. ‘This is in accordance with 
one of the fundamental laws of magne- 
tism which states that magnetic poles 
of unlike polarity attract each. other 
ani those of like polarity repel cach 
other. The amount the armature B is 
rotated will depend upon the relative 
effects of the pole of the solenoid and 
the permanent magnet G. ‘Phe strength 
of the pole of the solenoid will depend 
upon the current in its winding: and 
the number of times the current passes 
around the core, or the number of turns 


the position shown 
is 
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in the winding. In other words, the 
Strength of the pole of the solenoid 


Fat 


The Parts 9g They are Assembl 


yt to Make a Pocket 


et for Divect Cutten 


varies as the product of the current and 
the number of turns, which is called 
the ampere-turns. ‘he same magnet 
effect can be produced by a large cur- 
ing through a few turns or a 
sinall current passing through a rela 
tively large number of turns. This 
simple relation of current and turns 
gives a means of adjusting the current 
capacity of the instrument so that a 
full-scale deflection of the needle will 
correspond to any desired maximum 
cwrent, ‘The instrument may be used 
as either a voltmeter or as an ammeter, 
and its operation will be identical in 
cach case. ‘The resistance of the volt- 
meter, however, will be many times the 
resistance of the ammeter, as Hl 
be connected directly across the 
while the ammeter will always be in 
series in the circuit in which it is de- 
sired to measure the current. ‘The 
following description and suggestion as 
to how to proceed in the construe 
of this instrument may be useful to 
those who undertake to build one. All 
the minor details and some of the di- 
incusions will be omitted in the descrip- 
tion, but these can he easily supplied. 
Procure a piece of hard’ rubber or 
fiber, about 4 in, in thickness and of 
sulficient size te ext from it a disk, 244 
n. in diameter. Make a small horse- 
shoe magnet from a piece of the very 
best steel obtainable, and magnetize it 
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to as high a strength as possible. Th 
magnet is made of a piece of steel, % 
in, thick, about 3% in. in breadth, and 
of such length that the overall length- 
wise dimension of the completed mag- 
net will be about 1% in. and the di 
tance between tie inside edges of the 
ends a little greater than %4 in, Fasten 
the completed magnet to the base F 
by means of two or three straps, made 
from some thin brass, and small mia 
chine or wood serews. 
Then cut from some yin, sheet 
having the general ap- 
ions shown at A, 
Bend the ends of this. pie 
over at right angles to the center por 
along the dotted lines. D: 
hole at the upper end and th 
for a yh-in. machine screw. By ine’ 
of a pointed drill, make a small rece: 
at the lower end directly opposite the 
first hole. ‘This small recess is to form 
the lower bearing for the shaft sup- 
porting the moving system, while a 
siuall recess cut centrally in the end of 
a screw, mounted in the upper hole, 
will form the upper bearing. ‘Ihe screw 
placed in the upper hole need be only 
about 4% in. long. ‘The holes in the 
tivo wings are for mounting this pic 
upon the fiber base, as shown in Fi 
‘The shaft for supporting the moving 
system is made of a piece of a hatpin, 
It is about 4 in. long and its ends are 
pointed so that they will turn freely 
in the bearings provided for them. 
The armature is cut from a pice 
in. shect steel. It is made about 
in, long, yy in. wide at the center, 
tapering to 1% in. at the ends. A hole 
is drilled in its center so that it may 
he forced onto the shaft. It is mounted 
so that its lower surface comes about 
from the lower end of the shaft. 
‘Then cut from some very thin brass 
a piece, that is to form the needle, 14 
in. wide at one end and tapered to a 
poiut at the other, the total length 
being about 3 in. Drill a hole in the 
large end of this piece, the same size 
as the shaft and ¥% in. from the end. 


of 
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‘This piece is not fastened to the shaft 
until some of the other parts are com- 
pleted. 

The spool upon which the winding 
is to be placed is made as follows: 
Procure a piece of very soft wrought 
iron, 1% in. long and ¥% in. in diam- 
eter, to form the core. The ends of 
the ‘spool are made of thin brass and 
are dimensioned as shown in Fig. 2, 
ut Band C. ‘the piece shown at B 
is to form the lower end of the spool, 
and is bent at right angles along the 
dotted line, ‘The two holes at the lower 
edge are for attaching the end of th 
spoul to the fiber base. ‘The piece shown 
at C forms the upper end of the spool 
and at the same time a back upon 
which the seale of the instrument is 
mounted, ‘The holes in the lower edge 
are threaded for small machine screws, 
as it will be necessary to fasten this 
piece to the base by means of screws 
that pass through the base from the 
under side, as show 1. Bend 
the upper’ and lower portion of the 
piece over at right angles to the center 
portion along the dotted lines. Ma 
the large hole in the center 
of such size that 
it will fit very tight on the end of the 
wrought-iron’ core, Force the end 
outo the ends of the core a short 
and hammer down 
es of the core so that the end 
annot be easily removed. In 
stening the ends to the core be sure 
that the parts that are to rest upon the 
base are parallel with each other and 
extend int opposite directions ; also that 
the ends are at right angles to. the 
core. ‘Then insulate the inner portions 
of the completed spool with several 
thicknesses of onion-skin paper, or any 
good-quality, thin writing paper, and 
shellac. The winding will be described 
later 
Mount the spool and support for the 
hearings upon that they 
occupy the positions, relative to each 
other, indicated in Fig. 1. A paper 
scale is then mounted upon the brass 
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base provided for it by means of some 
thin shellac, ‘The upper and lower lines 
for the scale can now be drawn upon 
the paper, using the center of the screw 
at the lower end of the needle as a 
center. ‘These lines are best placed 
about % in, apart and not nearer the 
edge of the hase than Y%4 inches, 

The needle is bent over at right 
angles yi; in. from the center of the 
shaft. Another right-angle bend in the 
needle is then made so that the pointed 
end will be about 34; in. above the sur- 
face of the scale when the large end 
of the needle is fastened to the shaft 
34 in. from the upper end of the latte 

umn the needle on the shaft. so. tha 
the pointer is at the left end of the 
seale when the moving system is at 
rest. ‘The shaft must be exactly verti- 
cal when this adjustinent is 1 Cut 
the end of the needle down wntil its 
end is midway between the two scale 
lines, Solder the necdle to the shaft, 
and then place a sufficient quantity of 
solder on the broad cud to balance the 

stem ly and allow it to come 
to rest in any position wheu the aru 


ture 18 is not influenced by any mag- 
netic fick 
A containing case for the instrument 


anay be made as follows: Make a cyl- 
inder from some thin sheet brass, hav 
ing exactly the same inside diametet 
as the base, and a hicight a little greater 
than the vertical distance from the 
lower surface of the base to the upper 
surface of the needle. Also a disk 
from some thin sheet brass, having a 
diameter 1G in. greater (1 fie outside 
diameter of the cylinder, Round off 
the edges of this disk and cut a curved 
slot in it directly over the scale, about 
46 in. wide and of the same length and 
form as the scale. Solder the disk to 
one end of the cylinder, placing the 
solder all on the inside.” To prevent 
moisture from entering the case, fasten 
4 piece of thin glass on the under.side 
of the slot in the disk by means of some 
shellac and several pieces of brass sol- 
dered to the disk and bent down onto 
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the glass. ‘The case can now be fas- 
tened to the base by means of several 
screws, passing through its lower end 
into the edge of the base. ‘Tivo small 
binding posts are mounted on the out- 
side of the case, about 90 deg. apart 
and well insulated from each other and 
from the case, to serve as terminals for 
the instrument. 

‘The instrument is now complete 
with the exception of the winding. 
Since this is to be a voltmeter and it 


fe 
Deen ot he nmr the Sa tnd fore 

ways desirable tat a voltmeter 
as small a current as possible, the 
winding must consist of a relatively 
large number of turns of small wire, 
cach turn carrying all current, 
‘The difference in the coustruction of 
different instruments necessitates that 
their winding contain a different mum- 
her of turns in order that a given volt- 
age may produce a full-scale deflection. 
AN little experimenting with different 
windings is the easiest means of de- 
termining the proper size of wire and 
number of turns to meet individual 
reqttirements, After adjusting the 
winding so mum voltage 

to. measure produces 

the scale is 
brated by inarking the positions of the 
needle in accordance with those of the 
needle of a standard instrument con- 
nected in parallel with i. La marking 
the scale of an ammeter, connect.the 
instruments in series. Remember that 
if the instrument is to be used as an 
ammeter, it must have as low a re- 
sistanee 4s possible and that to prevent 
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undue heating, the wire must have 
ample cross section. 

If difliculty is experienced due to the 
continuous ‘vibration of the needle, 
although the current be practically 
constant, this Wouble can be greatly 
reduiced by amounting a paper wind 
ic ou the moving’ system, which 
will tend to dampen its movement, 
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Wire Expansion Meter 
When there is a current of electri 
ity in an clectrical conductor a certain 
amount of heat is generated due to the 
opposition or resistance of the con- 
ductor to the free passage of the 
electricity through it. The heat thus 
g rated causes a change in the 
temperature of the conductor and as a 
result there will be a change in its 
length, it contracting with a decrease 
in temperatre and expanding with au 
increase in temperature. ‘The tempera 


Meter for, 
wi 


Mes by Bieta et 
ture of the conductor will change when 
the current in it changes, and hence 
its length will change, and it will reach 
a constant {emperattire of a constant 
length when the current in it is con- 
stant in value and the rate at which it 

giving off heat is exactly equal to 
the’rate at which heat is being gener- 
ated in it. 

The fact that there is an actual 
change in the length of the conductor 
due to a change in current in it consti- 
tutes the fundamental principle of the 
following simple instrument. 

Phe parts necded in its construction 
An old safety-razor 
in, hatpin; two medium- 
a short piece of German- 
silver wire; a small picce of scaling 


are as follows: 
blade; one 
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a Yrin. board for the base, 
approximately 344 in, by 10 in, and a 
small piece of thin” sheet” brass. 
‘move the head from the hatpin and 
fasten the blunt end in the center of 
zor blade A with a piece of 

at the pin B is per- 
pendicular to the blade as shown. 
Now drive the two nails into the board 
C, so that they are about % in. from 
the edges and 14% in. fromthe end. 
Fasten the piece of an-silver wire 
1) to these nails as shown. ‘The size 
of this wire will depend upon the value 
of the current to be measured. Makea 
small hook, E, from a short piece of 
rather stiff wire and fasten it to the 
hatpin about 1 in, from the razor blade. 
The length of this hook should be such 
that the pointed end of the hatpin will 
be at the top of the scale F when there 
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is no current in the wire, D. The 
scale F is made by bending the piece 
of sheet brass so as to form a right 
angle and fastening it to the base. A 
piece of thin cardboard can be mounted 
upon the surface of the vertical portion 
of the piece of brass and a suitable 
cale inked upon it. The instrument 
is now complete with the exception of 
two binding posts, not shown in the 
sketch, that’ may be mounted at con- 
venient points on the base and con- 
ed to the ends of the German-silver 
., thus serving as terminals for the 
strument, 

‘The completed instrument can be 
calibrated by connecting it in series 
with another instrument whose calibra~ 
tion is known and marking the position 
of the pointer on the scale for different 
values of current. 


‘The Electric Globes, as They Light beneath the Spray, Muminate the Top, and the Light Follows 
ther Streams of Water So That They Appest Like Streams ‘of Light "© 


An Electric Fountain yy soy mecuanc 1919 
Br WALTER P, BUTLER 
To make the grounds as attractive pleted the desired effect was produced 
as possible for a lawn party given one without any expense whatever, as I 
night, I constructed an electric foun- had the things used in its esustruction 
tain which at first appeared to be an on hand. 
expensive proposition, but when com A light frame, 9 


sytiare, was 
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made, of ¥-in, material, as shown in 
Fig. 1, aud a grooved pulley was at- 
tached exactly in the center on the 
under side of the crosspiece. A turned 
stick, A, 2 in. in diameter and 244 i 
long, was fastened to the face of the 
pulley so that it turned true as. the 
pulley and frame revolved. A hole 
was then bored centrally throligh the 
Wiree parts, the frame crosspiece, the 
pulley, and’ the turned stick, of a size 
to fit'a spindle about in, iu diameter. 

A box was procured, 
for the me to turn 


hlock of wood was fastened centra 


in its bottom, which had 
set in a hole bored in the he 
pin may be of fy wood, but it is 
better fo use metal. A bolt, ur piece 
of rod, will answer the purpose of a 
pin very well 

A small battery motor—I had one 
on hand and did not need to purchase 
stened to one side of the 
box so that its pulley was in line with 
the pulley on the lower surface of the 
frame, ‘The batteries to run the motor 
were placed in the corner of the box, 
where the revolving frame would not 
touch them, ‘The moter may. be of 
larger current capacity, however, and 
run direct on the current used for the 
Jamps. 


About 1% in. from the lower end of 
the turned piece A, a brass strip was 
fastened around it.’ This work should 
be neatly done, and the joint soldered 
and smoothed, so that the outer sur- 


space of about ¥% in. between their 
it ‘Th 


8 
A 
B 
5 
= 


ns from 
x and segments to the 
lamps and where ihey lead out on top, 
is shown at B, The contact brushes 
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How to Make a Small Series Motor 


The motor here described has been 
constructed and found to give very 
good results. It is simple to build and 
the materials required can be easily ob- 
tained. ‘The armature core and field, 
or frame, are made of laminated iron, 
instead of being cast as is often done 
by the manufacturers, which is a de- 
cided advantage, as certain losses are 
thereby reduced, and its operation will 
he improved by’ this type of cot 
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tion especially if used on an alternat- 
ing-current circuit. 

‘The machine will be divided into 
three main parts, the construction bf 
cach of which will be taken up in turn 
and the method of procedure discussed 
in detail. ‘These parts are the com: 
pleted armature, the field and bearings, 
and the brushes together with suit: 
able terminals and connections. 

The armature core is cou 
from a number of pieces, havi 


It would, no doul 

t lay out one of these 
pieces very carefully and then cut 
out and mark out the other pieces with 
the first one as a patte areful 
to file off all the rough cd 

pice, 


Now obtain a piece of Y-in. 


‘on or 
to serve 
mint the 


brass rod, 34 in. long, tha 
asa shaft upon which to 1 
armature and commutator. ‘This rod 
is Uivcaded for a distance of % in. on 
one cad and 1% in. on the other. 
Procure five brass nuts, Y% in. in thick- 
ness, to fit the threads on the rod. If 
possible have the ends of the rod cen- 
tered before the threads are cut, for 
reasons to’ be given later. Place one 
of the nuts on that end of the shaft 
that is threaded for % in. and in suel 
a position that its inner surface is ‘4 
in, from the end of the rod. Solder 
this nut to the rod when it is in the 
proper place and remove all extra s 
der. Drill a 4-in. hole ii each of the 
armature stampings and place them on 
the shaft, clamping them together with 
three smell clantys, one on each ex- 
tension or pole. Then place a second 
nut on the shaft and draw it up tight 

the last stamping plaeed in 
it to the shaft. 
Next wind two or three layers of good 
strong tape around each of the rec- 
{angular portions of the armature and 
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i of the Armature, Lamination and the Com 
‘mutator Segmente, ahd the Method of Moun ic 
Armature ‘Core and Commutator 3 


then remove the clamps. 
th 


Make sure 
all the edges of the different lami- 
tly even before ap- 


pe. 
is then placed between 
to determine whether the 


‘The shaft 
two center 
core is approximately balanced and 


ure core is tine 
vil or not true, the trouble should 

‘cted before proceeding with 
the remainder of the armature con- 
struction. The armature winding is 
not to be put on the core until the 
commutator has been constructed: and 
mounted on the shaft. 

The commutator consists of three 
pieces of thin shect brass similar to 
that shown at B, Fig 1, mounted on 
the surface of a ¢ylinder of insulating 
material, % in long and % in, in 

nctzr. A ¥%-in, hole is drilled 
lengthwise through the cylinder of in- 
sulating material. Bend the pieces of 
brass around the outside of the cyli 
der, and turn all the lugs, except the 
center one, marked C, over at right 
angles and put a small nail or screw 
through the holes in the ends of the 
lugs into the cylinder, These pieces 
of brass are equally spaced around the 
cylinder so that” all the lugs, not 
turned down, project in the same dire 
tion, Now place a nut on the end of th 
shaft that extends the greatest distance 
through the armature, so that its out- 
side surf: in. from the surface 

the end of the armature core next 


runs true. Ifthe arma 
bral 


be cor 
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Detail of the Field Laminati 


o it, and solder the nut to the shaft, 
Place the commutator on the shaft so 
that the projections on the pieces of 
brass are toward the armature core 
and the spaces between the ends of tl 
pieces occupy the position i ciative to 
the cores, shown at A, Fig. 2. Another 
nut is then placed on the shaft and 
drawn up tight against the eylinde 
Nhe proper spacing of the various 
on the shaft of the m i 
at D. Big. J. Anoth 
placed ow the end of the sl y 
from the commutator, so that its out 
side surlace is 14 in, from the surface 
of the end of the armature cor 

‘The threads on that part of the shaft 
extending beyond the last nut on each 
end are now filed off, which can be 
casily done by placing the shaft be- 
uwveen the € lathe and re- 
volving it q , the file being 
applied to the pa tare lo be enti 
down, 

Obtain a small quantity of No. 22 

Ie-cntton-covered copper 

wind four layers on 
the Uiree legs, or poles, of the ar 
ture core, insulating the layers fr 
cach other and the entire winding from 
the core hy means of paper and shella 
The three coils are wound in the same 
direction about their respective cores 
and cach winding is started at the 
center of the armature with 2 or 3 it 
of wire extending out toward the com- 
mutator. ‘The outside end of each 
winding will terminate at the’end of 
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the coil toward the center of the arma- 
ture, if an even number of layers is 
wound on, and is securely fastened by 
means of two or three turns of heavy 
thread. The inside end of one coil is 
then connected to the outside end of 
the next one, and so on. ‘These con- 
nections can’ be easily made, and at 
the same time the proper connections 


made to the commutator, by cut 
uh 


inside end of one coil ‘and the out 
ide end of the next so that they will 
reach the lug on the nearest segment 
of the commutator, with about 4 i 
to spare, then removing the insulation 
for about Yin, and solder- 
5 them both to the same lug. ‘The 
t of the winding is shown 
Connect all of the coils 
and segnients in this manner, and the 
‘mature of the motor is complete. 
‘The field or frame of the machine is 
made from a number of laminations 


whose dimensions correspond to those 
given in B, Fig. 2. As many lamina. 


tions are used in the construction of 

me as the number of pieces in 
ature, if iron of the same thick- 
ness is used. Four of the laminations 
have extensions at their lower corners 
to correspond to the parts shown by 
the dotted lines in B, Fig. 2 Place 

1 of these laminations in’a pile and 
clamp them rigidly together, then drill 
the four holes, indicated by the letters 
C.D, E and F, with a fyi. drill, Two 

the pieces ‘with the extensions on 
mare placed in the bottom of the 
pile and the other two on top. 

Place a ¥,-in. bolt through each of 
the lower holes and draw up the nuts 
on them tight. Procure two pieces of 
y-in, rod, 1%4 in. long, and thread each 
end for a distance of 1% in, Get 8 nuts 
for these rods, about 4% in. thick and 

in, across the face, if possible. Both 
‘ides of these nuts are filed down flat. 
Put the threaded rods through the two 
upper holes in the field frame and 
place a mut on cack end and draw them 
light, leaving an equal length of rod 
protruding from each sid 
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Obtain two pieces of Y-i1 
in. wide, one 44 in. long and the other 
in. long. Bend these pieces into 
the forms shown at A, Fig. 3. Drill a 
Ye-in, hole in cach end of both pieces 
so that they may be mounted upon the 
ds of the rods protruding from the 
field frame. ‘The exact certer of the 
space the armature is to oceuy is then 
marked on each of these pieces, and a 
hole is drilled in each, having the same 
diameter as the ends of the armature 
shaft, 
‘The extensions on the outside Ia 
ations are bent over at right angles to 
the main portion of the frame, thus 
forming ba: hi the motor 
led in the 
over to 
e upon a 


ing the frat 


ure about 4 Ib. of No. 18 g: 
single-cotton-covered copper wire and 
id it on the lower center portion of 
the frame until the depth of the wind- 
ing is about % in. Be 
late the winding well and, to insure 
nical protection, place 
pe outside, About dor 5 
in. of wire 1s allowed at each end for 
making connections. It is best to have 
these ends terminate on the commuta- 
tor side of the frame. 
The brushes for the machine are 


‘These 
pieces of insulation are mounted in the 
corners of the armature support, at the 
commutator end, by means of two 
sinall screws in Mount the 
brushes on these pieces so that their 
free ends bear on the commutator ¢ 
actly opposite ¢ 
is mounted on the upper end of its 
support and the other brush on the 
lower end of its support. shown 
at C, Fig. 3. ‘Two small binding posts 
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are mounted at the same time as the 
brushes, and are electrically connected 
to the brushes, thus affording an easy 
means of making a connection to the 


rer 


r 


i 
(a 


> 


ee 


fea 
Deuil f the Armature Supports and the Brushe 
and the Manner of Mevating the Brushos 
armature. ‘The brushes are so mounted 
as to bear firmly upon the commuta- 


To operate the motor, connect the 
‘mature and field windings in series, 
and the combin: source of 
electror force of several volts. If 
it is desired to reverse the direction of 
ion, reverse the connections of 
cither the armature or field windings, 
but not both, The motor may be 
mounted on a neat wooden base and the 
connections all brought down to a 1 
versing switch, which may also. be 
mounted on the same base as_ the 
motor. The speed can be varied by 
changing the impressed voltage, or by 
connecting: a variable resistance in the 
mature circuit, such as a wire rheo- 
stat. 

‘A small pulley may be made and at- 
tached to the armature shaft so that 
the motor may be used in driving va- 
rious kinds of toys. 


THE BOY MECHANIC - 1915 
How. to Make an Electric Heater 


The electric heater described in this 
article is very simple to construct, its 
operation exceedingly satisfactory, and 
the rcessary material easily procured 
at a sinall cost at most electrical-sup- 
ply stores. The few tools needed are 
usually found about every home, and 
the heater may be coustritcted by any 
ingenious person. 
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Procure 6 porcelain tubes, 20 in. long 
and approximately 42 
On each of these tubes ¥ 
bare No, 26 gauge “Clima” resi 
wire. ‘The various turns should be uni- 
formly ¢ the tubes and 
not allowed to come into contact with 
other, which can be prevented by 
g a thin, narrow coat of plaster 

the side of each of the 
tubes immediately after the winding 
has been put on. Several inches of 
fr wire should be 
ent, for mak 


several tur 

be best not to extend the windi 

nearer the ends of the ttbes than 3% in, 
Cut from some heavy tin, or other 

thin sheet metal, two d 

diameter, and punch six 

in each of the disks at equ 

and within 3% in 

Punch two Yin. holes it 

disks, to be used in mount 


porce= 


lain socket, and also one hole 
through whieh the wires may be led 
to the socket, as shown in Fig. 1. In 
the other disk punch four 44-in. holes, 


for mounting two por 
sitap swite 
ead 


ngle-pole 
es, and (wo ¥-in. holes, for 
ng the wires through to the 
hes, own in Fig, 2. 
ut off six lengths of fj-in. iron rod, 
22 in, long, and thread both ends of 
cach piece’ for a length of 1% in. 

ten the porcelain tubes hetween the 
metal disks, by placing one of th 
through cach of the tubes and allo: 
the ends to extend through the . 
holes in the outer edge of the disks. 
A nut should be placed on each end of 
all the rods and drawn up so that the 
Iength of rod protruding at cach end 
is the same. Obtain two single-pole 
snap switches and a porcelain socket, 
and mount them on the ends by means 
of some small stove bolts. 

‘The windings on the porcelain tubes 
should be connected as follows: Let 
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fot 


Detail of the Two Ends on the Heater Giving 
‘Dimensions and the Location ef Parts 


ignated by the let- 
and F, and their 
ated in Figs. 1 and 
‘¢ the ends of the 
windings at the socket end, and the 
letters without the primes indicate the 
ends of the windings at the switch end 
of the heater, ‘The ends A and D 
should be connected directly together. 
‘The ends B and C to the clips of the 
right-hand snap switch, and E and F, 
to the clips of the left-hand snap switch, 
The ends F’, A’, and B’ should be con- 
nected to one terminal of the socket, 
and C’, D’, and FE’ to the other ter- 
minal ef the socket. Electrical con- 
nection is made to the winding by 
means of a plug and piece of lamp cord, 
It is obvious that the windings A and 
D will be connected as soon as the 
plug is screwed into the socket, if the 
circuit is closed at all other points, 
mid the windings B and C, and E and 
controlled by the right and left- 
ap switches, respectively. 
Make sure all the connections are prop- 
erly insulated, and that there is little 
chance of a short circuit occurring, 
After the socket and snap switches 
have been comnected to the windings, 
two more thin disks, the same diameter 
as the first, may be fitted over the ends 
and held in place by two units on the 
end of each rod, a nut being placed on 
each side of the disks. A better way 
of mounting these disks would be by 
small machine screws that enter 
threaded holes in the ends of the rods. 
‘These last disks are not absolutely nec- 
essary, but they will add some to the 
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appearance of 
the completed 

er. Four 
IL ears, about 
in. square, 
should be cut on 
the outer edge 
of the outside or 
inside disks and 
hent over at right angles to the main 
portion, to be used in mounting the 
outside case of the heater. 

Cut from a sheet of I%-in. asbestos 
a pivee just long enough to lit between 
the inside disks and wide cnou 
cover the three lower windings C, D, 
and E, ‘The object of this piece of 
asbestos is to protect the surface upon 
which the heater will stand from ex- 
cessive heat, since it is to rest in a 
horizontal position. : 

Obtain a piece of perforated, thin 
sheet metal, 19% in. wide and tonj 
enough to reach from one outside disk 
to the other, Bend this into a cylinder 
and fasten it to the lugs on the disks 
by means of small screws or bolts. 

‘The legs may be made of Y4-in. strap 
iron, % in. wide, bent into the form 
shown in Fig. 3 "These pieces may be 


Fan 


attached (o the perforated cylinder, 
before it is mounted on the heater 
prop 1s of several small 
holts. “Lhe piece of asbestos should be 


wired to the eylinder after the heater 
is all assembled, so that it will always 

in in the lower part of the cylinder 
ve the purpose for which it is 
intended. 

‘The heater, as described above, is 
constructed for a 110-volt circuit, 
which is the voltage commonly used 

light he total consump- 

the hi will be approx 
ts, each part consuming 

lf 

il is desired to wind the heater for a 
240-volt cireuit, 25 ft. of No. 29 gauge 
“Climax” resistance wire should be 
used on each tube. 


of 
mately G00 Ww: 
about 4 of the total, or 200 watts. 


tion 
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THE BOY MECHANIC - 1915, 
An Electric Horn 


A simple electric horn for use on a 
bicycle, automobile, or for other pur. 
poses, can be constructed as shown i 
Fig. 1. The size will of course depend 
somewhat on the use for which it is 
intended, but one with the diaphragm 
1% in. in diameter and the horn 5 in. 
long and 4 in, in diameter, at the large 
end, will be sufficient for most pur 
poses. This will make the instrument 
4 or 8 in, in over-all length, 

‘The horn proper, A, Fig. 1, is con- 
structed first. This can be’ formed 
from sheet brass. ‘To lay out the metal 
to the desired size draw a cross section, 
as ABCD, Fig, 2, then project the 
Hines AC and BD ‘until they meet at 
Strike two arcs of cireles on the 
brass sheet, using EC as radius for the 
inner one’ and EA for the outer, 
Measure off FG and HJ equal to 34 
times DC and AB, respectively, and 
cut out FGJH, Roll and lap 4 in, 
at the edges and solder the. joint 
neatly. 

After smoothing the edges on the 
ends, solder a very thin disk of ferro- 
type'metal, B, Fig. 1, to the small end 
of the horn.” ‘This ‘is used for the 
Cut out a ring, C, from 
. hard fiber and bevel it on the 
ide edge to fit the horn, Also make 
a disk of fiber, D, having the same out- 

ide diameter as the ring C. These 
parts form the ends for a brass cylin- 
der E, which is made in two paris or 
halves joined on the lines shown in 
ix. 3. Fasten one of the halves, I, 
ig. 8, to the fiber ring C and disk 
D, Fig. 1, with small screws, the other 
half to be put in place after the instru- 
ment is completed and adjusted. 

A smali support, G, is cut from fiber 
and fastened in as shown, A pair of 
magnets of about 50 ohms are mounted 
on this support. ‘The parts from an 
old bell or buzzer may be used, which 
consist of # soft-iron armature, H, Fig. 
1, having a strap of spring brass, J, 


diaphragm, 
Yi 
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attached by soldering and pivoted at 
K, with an adjusting screw, L, to 
set the tension. Another U-shaped 
spring-brass strip, M, coustitutes the 
current breaker, which has an adjust- 
ing screw, N. “Che points of contact 
‘on the current breaker should be tipped 


le 


Hy 


hl RY 


IT 


a 


‘Similar 


‘An Hi tun Blecie We 7 
with platinum, A piece of brass wire, 
O, is soldered to the diaphragm disk B 
and the soft-iron armature H, to con- 
neet them solidly. The tone of the 
horn can be adjusted with the screws 
1. and N, ‘The faster the armature 
vibrates, the higher the tone, and vice 
versa. ‘The connections are the same 
as for an electric bell—Contributed by. 
James P. Lewis, Golden, Colo. 


THE BOY MECHANIC 1915 
How to Make a Fire 
and Burglar Alarm 


A very serviceable fire and burglar 
alarm may be installed by anyone who 
can work with carpenters’ tools and 
who has an elementary knowledge of 
electricity. Fire and burglar alarms 
are divided into two types, 
called “open circuit” and “closed cir: 
cuit,” respectively. 
In the open-cireuit 


ene 
and 


of alarm all 


331 


GRANDDAD'S ELCTRICITY BOOK 
the windows, doors, and places to be 
protected are equipped with electrical 
alarm springs which are in circuit 
with an ordinary vibrating bell and 
battery, and these gs are 
all normally oper a win- 
dow or door is disturbed or moved 
more than a predetermined amount, 
the bell circuit is closed and the alarnt 
sounded. ‘The arrangement of such an 
1. A switch, 
sit so that the alarm 
connected during the day 
nd closing of door 
and windews will not operate the bell, 
It is best not to place a switch in the 
it_ ay this cireuit should 
an eperating condition at all 


times. 
he alarm switeh conirolled by the 
window consists of at metal 
plat nal a spring, C, mounted in 
a recess cut iu the side of the window 
frame. ‘The spring C is bent into 
tits upper end is forced 
h the plate B, whe the 
window is raised past the outwardly 
projecting part of the spring C, and 
the bell cireuit is thus closed. The 
position of the alarm switch can be 
adjusted so that the window may be 
oper flicient distance to permit 
the necessary ventilation but not allow 
a burglar to enter. 

‘The alarm switch controlled by the 
door is arranged in a different mannei 
In this case the free end of the spring 

s held avvay from contact with the 


the edge of the doo 
srees the spring D back into 
the recess cut in the door jamb. When 


the door is opened the spring 
permitted to move out and come into 
contact with the spring or plate E, 
nd the alarm circuit is thus closed. 
he form of the spring D can be so 
adjusted that the door may be opened 
some distance, but not cnough to al 
1 to enter, before the alarm 


low a pers 
is sounded. Nee 
An alarm switch, identical with that 
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Tiss cone 
fe ALAR sere 


{ hy : 


t deseribed for the door, should be 


mounted in the upper part of the 
dow frame to take care of the upper 
sash. ‘This alarm switch may be lo- 


cated low enouzh to permit the window 
to be losvered for the purpose of venti- 
lation without sounding Uh 

‘The wires for these various 
switches should be run 
pletely concealed as pe 
them being tampered 
parties, who may «intent 
one of the condite 


arm. 


i$ Near com 


ly break 
vrs and thus make 
em inoperative. 
ht be best to test the system 
ionally, to make sure all switches 
are in operating condition. 

‘The fire-alarm switch consists of 
two springs that are held from contact 
with each other by means of a thin 
1. ‘This switeh is placed in the lo- 
ition to be protected, or wherever a 
fire is most likely to break out, such 
as over the furnace, in the coal bin, 
When the cord is destroyed the 
make contact and the alarm is 
sounded, A metal having a very low 
melting temperature may be used in- 
stead of the cord, and the alarm will 
be sounded when the temperature ¢ 
ceeds a certain amount and the actual 
occurrence of a fire thus prevented. I 
some cases, the fire- switeh n 
be completely destroyed aud the alarm 


some part of the s 
Tt mi 
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tl 
til tt 
rea 
Saar 
LUBE BRE 


cutit will then be opened and the bell 
i cease ringing. ‘To prevent this 
trouble. a stall electric drop may be 
placed in the cirenit, the arrangement 
ae to ual gow Ties os 

nutter of the drop falls, due 
ws of thea it, there 
closed, and. this 

ns closed until the 
1 or 


is a second circu 
second ¢ 

hutter is restored to its vertica 
normal position, or the switch, A, 


it rem: 


thrown to the open point. The add 
tion of the drop in the burglar-alarm. 
circuit may prove to be an advantage, 
as a burglar cannot stop the alarm, 
after he has once closed any of the 
alarm switches and operated the drop, 
by simply restoring the window ot 
i inal position, 
Tn th cireuit type, the ala 
ALARA 


closed: 
Sunrenes, 


m 


switches are all normally closed and 
the alarm is sounded by opening the 
circuit at some point. “1 
ment of such an alarm is shown in Fig. 
8. The alarm switches are all cot 
nected in series it ¢ and in cit 
cuit closed-circuit battery and 
relay or drop. ‘The drop or relay con 
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trols a local circuit composed of an 
open-cireuit battery and an ordinary 
vibrating bell. 

‘The operation of a drop on a closed 
circuit is a little different from its op- 
cration ona normally open circuit. 
‘The drop for the closed circuit must 
be so constructed that its latch holds 
the shutter in a vertical position when 
there is a current in the drop winding, 
but allows it to fall as soon as the drop 
circuit is opened. 

An ordinary telegraph relay may be 
used it ith the closed~ 
cuit ‘The connections to the 
relay are such that the bell circuit 
is normally open and remain: 
ture of the rela 

pot occur 
ireuit of which its winding i 
opened at one of the 


a part 
lam springs. 
id resistance, 
1 cotinected in circuit in 
4.3, the object of which is as follows: 
When it is desired to disconnect the 
1 springs or make them inop- 
ative they must be replaced by an- 
other circuit which will permit a’ suffi- 
cient current to pass through the relay 
winding at all times, to prevent its 
armature from being released and 
sounding the alarm. The switch A 
i> so constructed that either the alarm 
switches or the resistance B is in series 
h the battery and relay winding at 
all Limes, theré being no open-cireuit 
ion for the switch, 

‘The ‘fire-alarm switch for this type 
of signal may be made from a narrow 
piece of tin foil, or some metal having 
a low melting temperature, mounted 
between two insulated clips that are 
connected in the alarm circuit. 

Stips of gold or silver foil may be 
placed on windows and connected 
the alarm circuit, which will give a 
psotection from theft by breaking the 
glass. 

Two or three gravity cells will serve 
very uicely for the closed-circuit bat- 
je several dry cells will do for 
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the open-circuit or bell battery. 

A'N types of alarm switches can be 
purchased at any up-to-date electrical 
supply house, but their construction 
and operation is so simple that they 
may be easily made by almost anyone. 
A detailed description of the construc: 
tion of the various parts of the above 

its will not be given here, but such 
can be safely left to the in- 
genuity of the person installing the 
system, 
It is easily seen from the above de- 
iption that a burglar who might dis- 
cover that a house was wired for alarm 
would be greatly perplexed to know 
what to do, for the very thing that 
would prevent one kind of alarm from 
ringing would cause the other to ring. 

A D’Arsonval Galvanometes 

A galvanometer in which the mov- 
ing part of the instrument is a perma 
nent magnet controlled by the action 
of the earth's magnetic field and the 
magnetic effect of a current in a coil of 

i urrounds the mag- 
isadvantage of hav= 

1 its indications changed, although 
the current itself may remain constant, 
due to a change in the strength of 
the magnetic field in which the instru. 
ment operates. The operation of in- 
struments of the above type is satis- 

only in localities where there 
giictic field 
© in, which it 
almost impossible to have, due to the 
presence of permanent and_ clectric 
magnets and magnetic materials such 
as iron and steel, 

An i 
low: 


n 
ag ration will be a great 
deal more satisfactory, as its indie 
tions will be practically independent 
of outside disturbances. In this. in 
strument, the moving part is the coil 
carrying the current, and it moves in 
a perm enetic fickl so strong 
that uther cisturbing magnetic effects 
‘The coil is lung by 
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fine wire and the twist in 

s wire is the only force acting to 

bring the coil back to its zero position, 
s been deflected, and main= 


ion of the magnet and 
containing case for the nent will 
be taken up firs piece of 
Norway iron, Ys i about 
9 in, long. Bi to. the 
form shown in nd file off the 
inner edges until they are parallel and 
about J in. apart. “Drill four Yoo 
holes in the eds of this piece, bw 

his piece of 
ered and then mag- 
netized by placing it in contact with 
a powerful electromagnet 

ond picce front some soft 
dimension > 
given in Vig. 2. é-in. holes, 
A and B, in this piece as shown 
sketch s second piece is mounted 
between the poles of the magnet, as 


Fe Fea 
‘The Permanent Magnet and Ts Drase Support, and 
The Permangr tr Boston on the Base 
Cut from some gy-in. sheet 
¢ similar to the one shown 
Drill the holes indicated 
those designated by A, B, 
and F to take a Yin, ma- 
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chine serew. Bend the upper end of 
the piece over at the point indicated 
by the dotted line until it is perpen- 
dicular to the lower part. ‘The center 
of the hole in the projecting part K, 
when it is bent over, should be about 
from the outer surface of the 
in part of the piece. The small 
picce of iron is then fastened to the 
piece of brass with two round-headed 
screws that pass through the two holes 
and into the holes A and B in the 
brass ‘The magnet is mounted, 
also with small bi screws, so that 
the main part of the magnet and the 
piece U1 brass extend in opposite dirce- 
tions, as shown in Fig, 1. ‘The assem- 
bled Ss are then mounted on a 
wooden board, whose dimensions are 
given in Fig. 1, with three brass screws 
that pass through the holes G, H, and 
J, as shown. 

The moving ceil of the galvanom- 
eter is constructed as follows: Cut 
from some %-in. pine a piece 14% in, 
long and 5% in. wide, Cut two other 


Upper and Lower Connections to the Coil and 
Supports, and the Supports for Suspension 


dimensions, except their 
kness, are Yj in, larger than the 
first piece. ‘Then fasten these two 
picces to the sides of the first, with 
three or four small screws through 

s forming a small 
aw abou ts with a very 
w in the edges of the projecting 
and a short way into the edge of 
the center | Wind on this spool 
about 300 turns of No. 38 gauge sil 
covered copper wire. Slart with the 
of the wire in the center of 
one end of the spool, with a few inches 
of free wire for making connections, 


spool. 
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and end up with the terminal in the 
center of the opposite end of the spool. 
A sinall thread is then passed through 
the slots under the coil and tied, thus 
serving to hold the various turns of 
wire together when the coil is removed 
from the form, ‘The coi should be 
given a coat of shellac as soon as it is 
removed [rom the form. 

‘Ewo pieces must now be attached to 
the top and hottom of the coil to be 
used in making electrical connections 
and suspending the evil, Cut from 
some very thin sheet brass twe pieces 
whose diinensions correspond to those 
riven in Figs. dand 5. Drill a small 
iole in the center of each of these 
pices, Tend the lower part of each 
piece over at the dotted lines L until 
it is perpendicular to the main por 
ion of the piece. The hent-over por- 
tions of these two pieces are then 
toned to the ends of the coil with some 
fine thread, making sure that they are 
in the center of the ends before they 
fastened, ‘The terminals of the 
coil are now soldered to these pieces. 
It would be best to place a sheet or 
two of thin paper between the brass 
pieces and the coil, to prevent any part 
of the coil, except the ends, from com- 
ing into contact with the brass pieces. 
Obtain a small picce of thin mirror 
and mount it with some glue, as shown 
by the dotted lines in Fig, 4. 

‘The upper support for the suspen= 
ion is shown in Fig. 6 and consists of 
a Ke-in, threaded screw, A, that passes 
through the hole in the part K, Fig 3, 
and is provided with two lock nuts, 
B. "The lower end of this screw 
should be slotted a short distance, and 
I screw put through it, perpen- 
ular to the slot, so that a wire can 
be casily clamped in the slot by turn 
ing up the screw. Next, take a piece 
of yi-in, brass, as shown in Fig. 7, and 
hend it at the dotted line Avuntil it 
forms a right < hole B 
should be thr ake a Yin. 
screw. ‘The holes © and D are for 
mounting the piece on the back of the 
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instrument. Slot the end of a %-in. 
screw, about 4% in. long, and put a 
crew through the end as for the upper 
support for the suspension, ‘This 
icce is mounted below the position 
is to occupy, as shown by 


A case should be made for the gal- 
vanometer 
whose inside di- 
mensions corre- 
spond to those 
the picce N, 
1, and 


4 in, 
than the 
5 of that 
Four 
pieces of wood 
can be fastened 
in the corners that will allow the case 
to slip just far enough on the piece N 
to make the edge of the case and the 
hack surface of the piece N flush, Cut 
an opening in the front of this case, 
about 2 in. Jong and 1 in, wide, in such 
a place that the center of the opening 
is about level with the ends of the 
magnet. Fasten, back of this open- 
ing. a picce of thin glass with four 
small screws whose livads rest upon 
the edge of the glass. The interior 
of this case and all the parts should 
be given a coat of Jampblack mixed 
with a litle vinegar. ‘Two small bind- 
pests, O and P, are mounted on 

the upper end of the piece N saul con 
nected to the upper and lower sup- 
ports for the suspension of the coil 
‘This galvanometer will work best, 
of course, when it is in an exactly ver~ 
ical position and the following simple 
device, when attached to it, will allow 
it to assume this position independent 
of the level of the surface its base may 
rest upon. Cut from some 4-in, brass 
two pieces, 44 in. wide and 214 in. 
jong. Drill a Yg-in. hole in the center 
cach end of tiem, % in. from the 
nd, and a Yj-in. hole through the cen- 
ter of each.” Bend these pieces to a 34- 
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in, radius, Cut from some ¥%4-in, hard 
wood a block, 1% in. square. Fasten 

eS of brass to the wouden 
ick with Kein, se i 
“8. One of these piece: 
to the upper cnd of the p 
so that the galvanome 
tically. ‘The other piece is fast 
a bracket from which the galv 
ter is suspended. A suitable bracket 
for this purpose can he easily made. 
When the galvanometer is hung in this 
way, two binding posts are mounted on 
the bracket, and connected to the two 
on the galvanometer, In this way the 
galvanometer will not be disturbed 
when making connections. 

‘The suspension is made as follows: 
Take a piece of small copper wire and 
roll it out flat, Solder one end of a 
piece of this wire in the hole in the 
piece of buts, with the mirror mount 
ed'on it, Fasten a piece of the same 

i brass piece, attached 
to the coil. ‘The upper piece of wire is 
then clamped in the end of the screw 

ig. 6, so that the coil hangs per- 
fectly free about the iron core. ‘The 
lower piece of wire is bent around a 
mnall rod several times and its end 
toned slot in the lower screw. 

The deflection of the i 
read by wah 
lamp or candle to be reflected from the 
mirror to a scale located in front of the 
uncut, If the light from the lamp 
allowed to shine through a small shit 
in a piece of dark paper, there will be 
a streak of light reflected upon the 
seale, instead of a spot. 4 

“Yo use this instrument in measuring 
larger currents. than it will safely 
carty, connect it in parallel with an- 
other resistance which will carry, the 
larger part of the total current.” The 
qalvanometer can be calibrated with 
this resistance, which is kuown as a 
shunt. 


THE SOY MECHANIC - 1915 
How to Make an Electrotype Stamp 


‘The method described in the follow. 
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ng produces a very good metal stamp 
for any name, initial, drawing, ete, 

Procure a smooth and perfectly level 
sheet of brass about 'g in, thick and 
about 3 by 4 in, in size. Nickelplate 

rass_so that the copper deposit 
ot stick to it. Ifa small plating 
outlit is not at hand the piece may be 
plated at a local plating works for 
nominal price, Dip the plate in melted 
paraflin until the coating is about 
in, thick and see that no metal is e 
posed. Drill a hole in one corner and 
attach a wire. 

Draw the letters or sketch desired, 
using a metal stylus having a sharp 
point, taking care to make the lines 
scratched in the wax clean and open 
to the surface of the metal (Fig, 1). 

A large open-mouthed bottle or glass 

kk will be required for the plating 


solution, which is made by dissolving 
copper sulphate in water until the so- 
lution is saturated with the sulphate 


then adding a few drops of sul- 
acid. Inimerse the plate in the 
ion as shown in Fig, 2 and con= 
ect with the zine pole of the batter 
Put a piece of pure copper in on the 
opposite side of the jar and connect 
with the carbon pole of the battery, 
using care in each case to keep the 
connection of the wire and the upper 
art of the plate above the surface. 
One or two dry cells will be sufficient. 
If the current is right, the deposit on 
the waxed plate will be a flesh pink; 
if too strong, it will be a dirty brick 
color an ate will have to be 
washed and ceduced. 
When the desired thickness of metal 
deposited, remove the plate and pour 
n the back. This will 
remove the thin copper shell and the 
keled plate may be laid away for 
utive se. 


Procure a flat pan and after placing 
the shell in it, face down, sprinkle a 
little resin or soldering flux on the 
back. Lay three or four sheets of the 
lead from tea packages on the back of 
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Fret 


‘Making the Copper Shelt 


the shell and heat it over a spirit 
lamp or on the stove until the lead 
melts and uns into the crevices on the 
of the copper, thus making it 
and suitable for mounting. 


solid 
Mount as shown in Fig. 3 with smail 


br «after polishing the 
surk ove dirt, ete., the stamp 
is ready for use. 
An ordinary stamp pad will do for 
Dut the best ink to use is 
's slightly thimed, as the or- 
y rubber stamp ink’ is not suit- 
for a metal stamp.—Contributed 
V. Cooke, Hamilton, Ont. 
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How to Make « Dry Cell 


‘The containing vessel for the cell 
It 


should he made from sheet zinc. 
should be cylindrical in form, appro: 
mately 244 in. in diameter and 6 
long,” This vessel is to form the nega- 
tive ter i a sttitable 
connecting device, similar (» the one 
shown in the sketch, should be pro- 
vided and securely ‘fastened to the 
upper cdge of the vessel, ‘The vessel 
should be lined with some heavy blot- 
ting paper, both sides and bottom. 
Place into a glass jar a sinall qua 
tity of chloride-of-zine crystals, and 
pour over them 1% pt. of distilled water. 
Allow the crystals to dissolve at least 
one-half hour. If the crystals all dis- 
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solve, add more until some remain in 
the bottom of the jar, or until the liquid 
is saturated. Pour off the solution and 
dilute it by adding an equal part of 
distilled water, Add to this solution 
c, in the proportion of 1 Ib, 
mouiac to every 2 qt. of 


til the blotting paper is completely 


Obtain a good size clectric-light car 
bon, about 5% in, in diameter, and file 
one end down as shown, Drill a hole 
through the carbon and mount a ter= * 
minal. 

Make a mixture of equal parts of 
finely powdered carbon and manganese 
dioxide of sullicient amount to almost 
fill the vessel, Add to this mixture 
some of the solution and. thoroughly 

them, Continue adding solu 
until a thick paste is formed. 
Pour the solution out of the vessel 
d allow the fatter to drain for a few 
minutes in an inverted position, Place 

rhon rod in the center of the ves- 
nd pack the paste down around 

irefull not to move the ¢ 
bon rod from its central position. The 
vessel should be filled with the paste 
to within about 5% in, of Ue top. ‘The 
lower end of the carbon rod should not 
ce the bottom of the vessel than 
Over the top of the paste place 


fh the Cell, Showing the 
od Location ofthe Parke 
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a mixture of equal parts sand and fine 
sawdust and then, over this, a layer 
of pitch, which acts as a seal for the 
cell, A layer of blotting paper should 
be placed between the’ sand-sawdust 
mixture and the carbon-manganese 
mixture, The side lining of the vessel 
should be turned in before the sand- 
sawdust mixture is plied in the top of 
the cell, the cell 
d with some h 
pasteboard, which will serve to 
late the negative terminal from the 
surface upon which the cell rests. 
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Motor-Driven Entertainer 
for the Baby 


A contrivance that keeps the 
cutertained, by the hou int 
and is a big help 


time. 
mounted four 
wooden arms on 


a small motor, 
shown, 
end 
th 


of tw 
arms, I fixed 
all pin wheels, 
one blue and the 
yellow. 
he other arms 
haped pices of bright 
cardboard, one red and the other green 
‘The driving motor is run by one two- 
volt cell. The revolving ¢¢ 


hh chair, 
the lit 
of making it—A. H. Lange, 


tie troubl 
St. Paul, Minn. 
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A Toy ‘Tractor Built with Dry 
Cell and Metec 


An ordinary two-voli dry cell, a 
nall motor, and the necessary wooden 
parts, as shown in the illustration, are 
all that is needed for the making of a 
that will give its builder a 
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great deal of fun, A good feature is 
that the parts can be taken down 
quickly and used for other purposes 
when desired. A base, 4 by 3 by 9 in. 
long, is made of wood, and two axles 


EF 


‘A Boy can Make This Simple Electric Tractor In a 
Short Time, and will Get Much Fun Out of It 


of the same thickness are set under jt, 
as shown, The wheels-are disks cut 
from spools, or cut out of thin wood 
r the rear wheels, and heavier wood 
for the front ones. They are fastened 
with screws and washers, or with nails, 
‘The dry cell is mounted on small strip 
and held by wires. ‘The motor is fas- 
tened with screws and wired to the dry 
cell in the usual manner. One of the 
front wheels serves as the driver, and 

grooved to receive the cord belt— 
J. I. Dalton, Cleveland, O. 
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Renewing Dry Batteries with Sal 
Aminoniac 


s had ins 
ga num 
al purposes, I de- 
yised the following method by which I 
wa: able to use the old hatteries for a 
When the dry 
exhausted, T punched 
he zine covering with a 
il, as shown in the sketch. ‘The holes 
were placed about 1% in. apart, and 

care was taken 

not 

th 


and requir 


car the 
upper edge of the 
container, or the 
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black 
righ 
jured 
then placed in a 
tion of sal ammonia‘ 

ning the 


he celts 
rated solu- 
The vessel con 
iquid must be filled only to 
within Y in, from the top of the cell, 
otherwise the binding posts will be cor: 
roded, and the cell probably short-cir- 
cutited. ‘the cells were leit in the 

ution six hours, and then became re- 
markably live. They must not be con- 
nected or permitted to come into con- 
tact with each other while in the 
solution-—H, Sterling Parker, Brook- 
lyn, N.Y. 
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Ulectrical Device Transmits Striking of 


Clock 
Sonverting an ordinary parlor, oF 
inantel, clock into am: clock, from 


which (he striking of the gong is trans- 
mnited to various parts of the home, 
inay be accomplished hy fitting it with 
a simple electrical device, as shown in 
the sketch. ‘he general arrangement 
of the batteries, single-stroke bells, and 
the contact device within the clock 
case is shown in Fig. 1; a detail of the 
sille cord and other connections of the 
contact key and the gong hammer, is 
shown in Fig. 2. This arrangement 
has been in operation for several years, 
and has been found 

The various rooms to which the 
striking of the gong is to be trans- 
mitted are wired with No. 18 annuncia- 
tor wire, run carefully behind picture 
moldings and in corners. Where the 
wires must be carried through a_par- 


tition, a 4-in, hole is suffie: 

for the purpose. e-strok 
bells are wired up as shown in the 
sketch, ‘The number of dry batteries 


aries with the number of 
cuit, and also depends 


nece: 
hells 
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B88 


_[smoce-stroxe weiss 


ear carries 
So pane 


aratus for Trarae 
ong is Shown in 
f the Contact Device in Fig. 


on the length of wire through which 
the current is ied. A trial should 
he made with several batteries and 
more added until the bells are rung 
properly, 

‘The connecting device may be fitted 
into the clock case without defacing it 
by boring holes in its side, and the 
binding posts are fixed into place 
tly. ‘The two sections of the con- 
tact key, shown in detail in Fig. 2 are 
fastened to the back of the clock case 
bolts. The upper member is fitted 
with an adjustable thumbscrew and is 
stationary on the bolt fastening. ‘The 
lower arm is made of covered: wire and 
is pivoted on the supporting holt, At- 
tached to its lower edge, at the pivot, 
a small lever arm. ‘This is-connected 
to the haminer rod of the gong with a 
silk cord. ‘The length of the cord must 
be determined by careful adjustment 
so that it will not hinder the action 
of the hammer H, but will bring the 

3 into proper contact with 
the thumbscrew. ‘The contact should 
be made at the instant the hammer 
strikes the bell. The contact of the 
platinum point of the thumbscrew and 
the swinging arm must be close, but 
not too strong. Metal posts or tubes 
fitted over the bolts, at the points 
where the arms are attached to the 
back of the clock case, may be used to 
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bring the arms the proper distance for- 
ward in the case, co that they will be 
in alinement with the hammer rod. 
‘The silk cord must not interfere with 
the action of the pendulum P. ‘To hold 
the silk cord in place on the hammer 
rod, drop a small piece of melted seal- 
ing ‘wax or solder on the rod—W. E. 
Day, Pittsfield, Mass. 
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A Compact Galvanometer 


nometer is one 
vents to the 
‘There a 


of the most uset 
electric 
tinnally s 
ary to test through and identify 
n Wires, for which purpose a small 
nometer and a dry. cell are quite 


made suitable, or by placing a shunt 
oss the terminals to reduce the de- 
ction, a small galvanometer will 
roughly indicate the current passing 
and thus enable one to compare his dry 
cells and eliminate the weak ones. 
Rough voltage comparisons may also 
he made by placing a resistance i 
s with the galvanometer. 

For constructing this instrument, a 
yood pocket compass, of about 2-in, 
diameter, must be procured. Prepare a 
neat little box with the four edges accu- 
rately beveled off. On the under side 
of this, carefully cut a channel, about 


44 in. wide and 244 in, long, toa depth 


that wil! bei 


the bottom of tite slot 
in, of the top of the base 
¢ two binding posts on the 
as indicated, and secure the com- 
in ¢ with cement, or by two. 
I nails put through the bot- 
tom. If the glass cannot be removed, 
it will be necessary to solder the nail 
heads to the bottom of the compass 
box, after having carefully removed the 
Facqu 
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‘The correct wiring will depend on 
the strength of the current handled. It 
is, however, very easy to get an idea of 
what the deflection will be under cer- 
tain conditions by merely making a 


Preliminary trial, after winding a few 


Galvanometer 
Feiattige 
turns of any magnet or bell wire at 
hand around a small piece of wood, and 
ping the coil so formed into the slot 
on the under side of the base block. 
‘The winding may be from two or three 
turns of heavy wire up to several hun 
dred turns of fine magnet wire, but 
after one or two trials, the maker will 
ve ny trouble in determining his par- 
ular requirements. 
The 1 coil should be wound 
igthwise on a wood core, and the 


nect up the ends to the binding 
nd then glue in a thin piece to 

coil in place. 
mail horizontal hole 
indicated by. the 
jew of the 


wo dott 


ing drawings 
all bar magnet, 2 “ 
strument may be rende 

Mf the earth's magnetism 
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duces the time required to bring the 
needie te rest after it has been violently 
deflected. 
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An Electric Lure for Fish 


very good fisherman knows that a 
light will'attract fish, A simple light 
can be made by taking a pint fruit jar, 
cutting a Y-in, hole in the top of the 
erting a piece of gas pipe in 

the hole and soldering it to the cover. 
Jusulated wires are run through the 
pipe, and a small electric globe is at- 
tached to the exds in the jar. ‘The 
other ends of the wires are attached to 
a pocket battery, ‘The jar is placed 
under water and the light turned on, 
which attracts the fish, 
THE BOY MECHANIC 
Inexpensive Table Lamp Made 


of Electrical-Fixture Parts 


A small table 
easily portabl 
of less than & 
parts, either old 
eed at 


1919 


mp that is light and 


canopy. inverte 
as shown, Thé 


a tandard 
socket. The 
shade holder can 
be made con 
plete from a strip 
of tin and two 
wires ; or adapted 
from ‘a commer- X 
cial shade holder used for candlesticks. 
Various types of shades, homemade if 
desired, can be used. 
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How to Wind Wire on Electrical 
Apparatus 
When a beginner, it was the despair 
of the writer to try to produce in his 
homemade apparatits the mathematical 
egularity and perfection of the wind- 
# on the coils of electrical instru- 
ments in the supply stores, but when 
he found that this professional and 
workmanlike finish could be obtained 
a simple contrivance, and 
ttle care and attention to details be- 
fore beginning, experimental work 
tool on a new interest, 
At the outset let it be stated that 
wire should never be wound direct! 
on the iron core, not only be 
aniot be done ‘satisfactorily in that 
anner, but for the reason that it is 
often d remove a coil from a 
alter it has served its 
therefore advisable to 
make a bobbin, which consists of a 
thin, hard tube’ with two ends. ‘The 
tube may be casily formed by wrapping 
a suitable length of medium-weight pa: 
per on the core, having first coated it 
with ordinary fish glue, excepting, of 
t 2 or 3 in, in direct con- 
core. Wind tightly until 
is from Yo in. to Yo in., 
ding upon the diameter of the 
core, and then wrap with string until 
the glue hardens, after which the tube 
may be sandpapered and trimmed up as 
desire 
Where the wire is not of too small 
a gauge and is not to be wound to too 
great h, no ends will be neces- 
ry if each layer of wire is stopped 
alf turn before the preceding one, 
dicated in the accompanying 
sketch, and is also thoroughly shel- 
cked. With ordinary care magnet 
wire may be wound in this manner to 
a depth of over one-half inch, 
‘The tebe having been made ready, 
1 or without ends as 


course, the fi 
tact with th 
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to provide a sttilable means for rotat- 
ig by hand a slightly tapering wood 
spindle, upon which the tube is to be 
pushed. ‘The bearings can be just 
ches made in the upper ends of wo 
ards, through cach of whieh a 
drilled at right angles to the 
wth of the spindie, so that some 
sling or wire may be kced through 
in order to hold the spindle down. A 
ik may be formed by winding a 

ft heavy wire around the 
end of the spindle, A loop of w 
string, is to be attached at some 
venient point, so that the crank may be 
held from unwinding: while ting 
at the end of each layer, or 

while making a connection, ~ ‘There 
should also be provided a suitable sup- 
port for the spool of wire, which is gen- 
‘lly placed below the table to good 
vantage. Much depends, in this sort 
of work, upon attention to these small 
details, after which it will be found that 


Winding, a Coil of Wire so.‘That the Layers will be 
ffven and: Smooth 


the actual winding will require ve 
Tittle time— ted by John D. 
Adams, Mhocnix, Ariz, 
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A Double-Contact Vibrator 


A double-contact vibrator, which 
climinates sticking contacts, spring 
troubles, and other sources of annoy- 
ance, in addition to producing a fine, 
high’ tone, is shown in the sketch. It 
an instrument casy to construct, by 
reason of its icity. Special care 


F ion: ‘The springs, holding 
the contacts, are of phosphor bronze. 
‘The contacts may be made of silver, 
platinum, or other metals, which will 
not burn and break contact. The coils 


ip 


re of the common bell-ringing type. 
springs on the vibrator should not 
be too long, nor too weak; experiment- 
ing will determine the leagth at whi 
they will work, best. The adjust 
is made at the’ thumbscrews A, ‘The 
ils are supported on metal brackets, 
bolted to a wooden base. ‘The method 
i up the vibrator in the key 
s shown in the diagram.—J. L. 
‘Vaylor, Barker, N. Y. 
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Battery Buzzer Converted into 

a ‘Velegraph Sounder 


airy battery buzzer may 
ly be converted iglenraiih 
sounder for use in practicing the Morse 
code, All that is necessary is to connect 
the vibrator contact C of the buzzer 
to the binding post that is not insulated 
from ne. ‘The other connec- 
tions of the key and battery are the 
same as in any ordinary telegraph or 
buzzer circuit.” In the diagram, C rep- 


ih 


cra Practice the Morse Cage Handily 
"Sounder, Made from a Wusser 
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resents the vibrator contact; D, the 
wire connecting the contact ‘and the 
uninsulated b dT, the 
uninsulated hindi i is the tel- 
cgraph key, and 1, the dry cell 
enee B, Kramer, Lebanon, Ind. 
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Automatic Flash Light Snaps 
Chicken-Coop Marauder 


After the wire fence around the 
chicken house had been torn up, ai 


‘Thiet ts 


ec entered 
s in two 
weeks, I decided f 
on more prey 
edness, 
ways and means 
failed, so 1 used 
a comparatively. s\ 
photography in the 
T mounted my & piece 
of board, 1 by 4 nd 
ed ‘this toa 4 
1a weight 
ed by a hi 
way down the upright be 
turn was supported by a 
was attached a string. The flash was 
string, 


wei 
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house. That night I opened the lens 
of the camera in the dark, and at- 
tached the string to a loose board in 
the fence. ‘The next morning, before 

. Tclosed the lens again. The 
fash had been set off during the night, 
Also there were drops ef blood on the 
ground. [could hardly wait until the 
plate was developed. “The result, as 
reproduced, was hardly what 1’ ex- 
pected—H. U. Scholz, Medford, Ore. 
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Simple Experiment in Electro- 
magnetisin 


‘The following simple experiment, 
which may be easily performed, will 
serve to prove the theory that ‘there 


magnetic field produced about a 
juctor carrying a current, and that 
there is a definite relation between the 
direction of the current in the con- 
ductor and the direction, or polarity, of 
the magnetic field produced by the cur- 
rent. ‘The current in the experiment 
is to be produced by a battery consist- 
ing of a small copper and zine plate 
fastened to the under side of a large 
flat cork, as shown in the sketch, the 
whole being placed in a glass or rubber 
vessel partly filled with diluted sul- 
phuric acid. A small coil of wire is 
formed and mounted on top of the cork, 
and its terminals are connected to the 
copper and zine plates. The electro- 
motive force generated will cause a 
current to circulate through the coil 
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from the copper plate to the zine plate. 
If the poles of a permanent magnet be 
presented in turn to the same side of 
the coil it will be found that there is a 
force of attraction between one pole of 
the permanent magnet and the coi 
and a force of repulsion between the 
other pole and the coil. If the same 
operation be performed on the oppo- 
site side of the coil, it will be found 
that the force between the poles of the 
Cand the ¢ just the reverse 
y were in the first case; 
that is, the pole that attracted the coil 
in the lirst case will now repel it, and 
the one that repelled it, will now at- 
tract it. Applying one’ of the funda- 
mental laws of magnetism—like poles 
attract and untike repel each other—it 
can be readily seen that the two sid 
of the coil are of opposite magnetic 
polarity, 
Pee the direction of the en 
the cuil be « 
the coil and the magnet will be oppo: 
te to what it was originally, and if 
the plates be placed in ele 

there will he no current and no ate 
traction of repulsion bet he coil 
and the poles of the magnet. 
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Automatic Electric Light on ‘Talking- 
Machine Cabinet 


en 


rveeenepe REN 


phonos 
4 raised, is well 

worth’ installing. 
A metal arm, A, 
supports the 
open cover of the 
binet. When the cover is closed, this 
rm passes through a slot and takes the 
position shown by the dotted fine. A 
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strip of spring brass, B, is fastened to 
the inside wall of the cabinet, in the 
path of the arm, so that it will be 
pushed down to the off position, as in- 
dicated, When the arm releases the 
strip B, the latter presses against the 


ntact C. A small electric lamp, D, 
is set in the corner, and electrical con- 
nection made to it through B and C, the 


plug connections passing through’ the 
back of the cabinet. When the cover 

down, the electric circuit is open, and 
the moment it is raised, connection is 
made at C, and the lamp lights. ‘The 
backs of most phonograph cabinets 
may be removed easily to make these 
changes—M. C, Ball, Kansas City, Mo. 
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Rain Alarm with Drop-of-Water 
Contact 
nunciating device, which 
rerson sleeping in a room 
with the window open and warns him 
that it is raining, so that he may close 
the window, is an interesting’ bit of 
trical construction. On the outside 
of the house, as is a funnel 
fixed to the wall. At i I end, two 
separate wires have their terminals, The 
wires enter the room at the frame of the 
window, and connect to an clectrie bell, 
and a dry cell. A drop of water enter. 
¢ the funnel, flows down to the small 
end, falling on the terminals of the 
wires, and acting asa conductor, com- 
pletes the cireuit, ringing the bell, A 


An a 
awakens a 


sive view 


A Drop of Rain Water Completes the Bell Circuit, 
“Tuus Giviag Wseaing of the Rain 
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switch inside cuts out the circuit, stop- 
ig the hell's ringing—John M. 
habot, Lauzon, Quebec, Can. 
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Telegraph Recorder with Spool-and- 
Pencil indicator 


A simple substitute for the some- 
what complicated telegraph recorders 
of the inking type may be constructed 
of materials readily available to a boy. 
The 
wi 


d with no 
the up- 
right support are of wood. “The arma- 
ture A was made of a strip cut from a 
tin box, and folded to a | i 


th of 4 in, 


The recording device con: 


ort piece of pencil, P, set in 
‘The electromagnet M is 
nd the armature A 

1 current is permitted ( 
through the magnet, causing the re- 
cording: pencil to move vertically. A 
py of paper is moved slowly under 
the pencil, and in order to imake the 


‘The Telenraph Recorder waz Made of Materials That 
indy be Gathered Easy by boys 

record regular a small channel-shaped 

kuile of metal may be arranged under 

the pencil William) Warn 

New York City. 
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Signal Telegraph with Green and Red 
Lights 

By arranging a circuit with batteries, 
lights, and keys, as shown in the dia: 
gram, a signal 

telegraph may be 

made that will 

afford much 

pleasure to boys 
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and may be used 
for practical pur- 
c poses. The keys 
ip A and B are 
i Bf wired into the 
circuit with a 
battery C and a 
red and a green incandescent lamp. A 
imple set of signals may be devised 
easily so that messages may be sent in 
the code—James R. Townsend, Itasca, 
Texas. 


7 
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An Uluminated Indicating Target Box 
‘The joys of target practice are often 
mpered by the delays in the settle- 
t of hits. It takes time and is 
annoying to be constantly advancing to 
the target to examine it! ‘Lo do away 
with this, an illuminated target’ was 
constructed that enables the shooter to 
locate every hit without leaving his 

To inake the device, a square 
xlen box of convenient size is ob- 
ied. In one side of this, cut a round. 
hole as large as the largest ring on the 
targets used. ‘The side opposite this is 


IN ERORT 
‘The Location of Hits is Recorded by 4 Beam of Light 
‘Streaming through the Hole Shot in the Paper Target 


Ross SECTION 


fitted with a piece of sheet iron to stop 
the bullets, Paint this iron and the 
interior white. Inside the box, arrange 
four electric lights so their rays will 
he thrown on’ the hole, as shown, 
Candles may be used, if necessary. The 
Lumps must be out of range of the 
bullets, that hit the target, and pro- 
tected by an iron plate. ‘The targets, 
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painted on thin paper, are fastened over 

the front of the’ hele, andthe 

lights are on, while sh 

shot punctures the paper, 

str y through the be 

the location of the hit 
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Onlaying Script on a ‘Trophy Cup 


© will show 


A novel method of inscribing 
or other indications on trophy eup 


medallions is to onlay copper, or other 
contrasting metal, upon the surface by 
the process illustrated. Beeswax, or 
parallin, is fixed to the side of the cup 
and formed into a dish shape, the sur- 
face on which the onlaying is to be done 
being covered with ovly a thin layer 
of the wax. With a needle or other 
suitable instrument, scratch the mark- 
ings desired through the thin layer of 
to the surface of the cup. Pour 
copper sulphate into the wax cavity, 
if the onlay is to be of copper, and sus- 
pend a small piece of pure copper in 
the liquid, connected with the positive 
pole of a slorage battery, or other sim- 
ilar electrical source. “Attach a wire 
from the negative pole of the battery 
to the cup. ‘The copper will be depos- 
ited on the surface of the cup where the 
thin layer of wax has been scratched 
off, exposing the metal. The thickness 
of the deposit will depend on the length 
of time that the current is permitted 
to flow. ‘Ten hours of action will per- 
mit the depositing of a satisfactory 
onlay.—M. II. Edwards. 
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THE BOY MECHANIC — 1919 


Water Rheostat for Small Electrical 
Devices 


_ The rheostat shown in the illustra- 
tion can be made quickly and at sinall 

expense. The 
base consists of 
a piece of wood, 
% by 2 by {2 in. 
A glass tube, 1 
in, “in. diameter 
and 6 in, long, is 
tened to this 
h strips of 
sheet metal, A 
large brass tack 
is driven into a 
cork, and the 
cork is inserted 
in the lower end 
of the tube, A 
runs from 
the brass tack to the binding post A. 
‘The lower part of the tube should be 
fined to make it water-tight. A. 
88 or copper rod is placed through 
the binding posts B and C. ‘The resist- 
ance can be changed by sliding the rod 
up or down. The tube is nearly filled 
with water having a small quantity of 
salt dissolved in it. ‘The amount will 
depend upon the current to be reduced, 
The rheostat should be fastened to a 
wall, or other support, and may be used 
to regulate the speed of small motors 
and other electrical devices. 

‘THE BOY MECHANIC - 1919, 
A Small Rheostat for Experiments 

and Testing 


A theostat made as shown in the 
sketch has been used successfully for 

librating a large number of aniieters 
I wattmeters. One of the gencral 
designs suggested will be useful for 
many other purposes. ‘The dimensions 
given were used for obtaining a varia 
tion of from 1 to 5 amperes with a 
G-volt source of electromotive force. 
For other capacities the proportions 
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may be increased or decreased propor 
tionately, A piece of pine, % by 914 
forms the base. For resistance 
wire No. 16 gauge “Climax” was used, 
but wire of any material which will 

mum current without 
tion may be employed 
support the resistance 
ould be soldered to the 


instead. Nail 
, which s 


nails to good clectrical contact. 
Leads of flexible cord are arranged as 
shown. These are soldered to the first 


and last nails in the series. ‘To provide 
ion between the free ends of 
the cord and the resistance wire or the 
nails, S-ampere test clips are soldered 
to the cord ends. ‘The teeth of the clip 
jaws are filed off, and in their stead 
wire is soldered 
ated in the detailed 
view. k is filed in each of the 
brass wires so that they will hold firm- 
ly onto the resi ail 
Suspender or disp! 
ably modified, may be substituted for 
the commercial test eli 


Hom 


PEALE elec 
I may be cons 
verage mechan 
tools. 
picce of mechan 
must be Laken t 


However, 
1 constructi 
follow the instruc 
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In using the device, one clip is moved 
along the front span, The other is 
gripped to a nail in the rear row. Slid- 
ing the front clip along the span wire 

ures a fine adjustment of resistar 
pping the rear clip on the different 


Cesse erase mare? 
hig Tomemade Capacity of One- 
MCPS A BSNS eae 


se adjustment, 


nails provides the ¢ u 
, Calif, 


—R. F. Binney, La Vir 
OG 


PART I—The Motor 


BOY MECHANIC - 1919 
By A. E. ANDREW 


tions. “The material required. i 
pensive, and the pleasure derived 
sich'a toy is well worth the time 

in its construction, 

The making of the outfit may be 
divided into three parts, the first of 
which is the motor; second, the truck, 
which is to earry the mote 
body of the nd thi 
system upon w 


in- 
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A side view of 
vin Fig. 1, 

he metor is of the series type, 
g its field and armature termi: 
mnected to the source of- electri 
rey through a special re- 
versing switch. By this means 
the rotation of the armature 
may be reversed to make the 
locomotive travel forward or 
backward. The armature and 
ficld are constructed of sheet- 
iron stampings, riveted to- 
gether, 


operate. locomotive 
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cylinder, 1%¢ in, in diameter. Draw a 

cle on the side of one of the brass 
%e in. from the edge, while the 
is held in the chuck. Divide this 


‘The detailed construction of 


the armature 
sions ave shown in Fig. 2.1 
shaft upon wi 


ture core and commutator are to be 
rigidly mounted i 
of 


made of 2 piece 
eel rod, %ha in. iu diameter. A por- 
a of this rod, 2% in, lougs, is threaded. 
4 fine thread, and two small brass, 
or iron, nuts are provided to fit it. ‘The 

ids of the rod are turned down to a 
neler of Y% in. for a distance of 
1% in. ‘These are to fit in the bearings 
that are to be made later. 

Cut from thin shect iron a suflicient 


number of disks, 14 in, in diameter, 
to make a pile exactly 5@ in. thick 
when they are securely clamped to- 
xetiier, Drill a hole inthe eeiter cof 


cach of these disks, of such a 
that they will slip on’ the shaft snugly. 
Kemove the rough edges from the disks 
and sve tha are flat. Cut two 
disks of ¢ size, from a piece of 
Yo-in, spr a hole in 
the center of ‘0 that they will 
slip on the shaft, Place all these disks 
on the shaft, wi ass ones on the 
outside, and draw them up tightly with 
the nuts provided. Sie stire to get the 
laminated core iv the proper position 
on the shaft by observing the d 
sions given in the illustration, F 

Afier the disks have been fastened, 
clamp the shaft in the chuck of a 
lathe and turn down the edges of all 
the disks so that they form a smootlt 


Fel 


Side View of a Locemotive Designed to be Operated 


with Hither Bad Forward 


and make 


-punch mark at each division. 
aul eight holes through the core 
. drill, Tf the 


centers of the holes hav 
loca 
w 


¢ been properly 
ed, all the metal on the outside 
8 shown fin the end 
view, at the right in Fig, 2. The width 
of the gaps, F, G, LL, etc, thus formed, 
should be about Yq in, Smooth off aii 
the eilges with a fine file after the holes 
ied. 


shown at the extreme left, 
structed as follows 
‘Vakea rod of copper o 
diameter, and 1% in, Jong; el 
end in the chuck of a lathe. 
other end down te 
and drill a 4-in, hole through it at the 
center. Cut away the metal from the 
end to form a disklike recess, 
Cut off adisk, %q in. thick, measur- 


lamp one 
Turn the 
diameter of 4 i 


ing from the finished end, from. the 
ce of stock. Place this disk in a 


chuck, with the uni 
posed, and cut away the metal ina di 
mn, as shown at B. Cut 
into which the ends of the wires us 
winding are to be soldered, as shown 

2, 3, cte,, in the right-hand view of 
ig. 2. Obtain two brass uuts, about 
in. in thickness, and turn their edges 
nwt so that they correspond in form 
to those shown at Cand D. Divide the 


Made of Soft-Ieas 
mig of the Armature Coils and 


disk ring, just made, into eight equal 
paris, by lines drawn across it through 
the center Cut eight slots at these 
points, in the rim of the disk, ‘These 
cuts should be througl: the rim, Fill 

ch of the slots with a piece of mica 
insulation. 

Place one of the mu 
and then a washer of au 
shown by the hei 


on the shaft, 
ca insulation, 
vy lines, near A and 
B; ‘then’ the ring, a second piece of 
mica, and last the nut, C. ‘The latter 
shonid be drawn up tightly, so that the 
iisuilation in the slots in the disk are 
opposite the drilled slots in the arm: 
lure core, as shown in the right-hand 
view of Fig. 2. After the disk has be 
fastened Securely, test it to learn 
whether it is instlated from the shaft. 
‘Vhis is done. by means of a battery and 
bell, connected in series, one terminal 
of the circuit being connected to the 
disk, and the other to the shaft. If the 
bell rings when these connection: 
made, the ring and shatt are not 
Inted. ‘The disk sisct then be re- 
mounted, using new washers of mica 
insulation, Mica is used because of its 
ability (o withstand a higher degree of 
heat than most other forms of instla- 
tion. 

Fach of the cight segments of the 
dished disk should be insulated from 
the others. Make a test to see if the 
‘Ijacent commutator segments are in- 
sulated from each other, and also from 
the shaft. If the test indicates that any 
egment is electrically connected to 
nother, or to the shalt, the commu- 
tor must be dismantled, and the 
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immoutator, atthe Ieghe 


trouble corrected. 

‘The armature is now ready to be 
wound. Procure % 1b. of No. 26 gauge 
insulated copper wire. Insulate the 
shaft, at E, with several turns of thin 
cloth insulation, and also insulate simi- 
Jarly the nuts holding the armature 
core and the inside nut holding the 
commutator, Cut several pieces from 
the cloth insulation, wide enough to 
cover the walls of the slots in the core, 
and long enough to extend at least Yo 
in. beyond the core at the ends, Insu- 
late slots F and G thus, and wind 15 
turns of the wire around the core 
lengthwise, ng the wire back 
through th cross the back end 
of the core, then toward the front end 
through slot G, and back through F, 
and so on. About 2 in, of free wire 
should be provided at each end of the 
coils. 


1g across the ends of the ar- 
the turns are placed on one 
le of the shaft, and so as to pass on 
the left side, the armature being viewed 
from the commutator end, ‘The second 
which is wound in the same 
‘ooves, is then passed on the right 
side, the third on the left, and so on. 
Alter this coil is completed test it to 
sce if it is connected to the armature 
core. If such a condition is found, the 
must be rewound, If the insu 

is good, wind the second coi 
ch is wound in the same slots 
, and composed of the same n 
late the slots Hand 


and 
ber of turns. 1 
J, and wind two coils of 15 turns each 


in them, obs« 


ing the sume precat- 
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tions as with the first two coils, ‘The 
fifth and sixth coils are placed in slots 
K and L, and the seventh and cighth, 
in slots M and N. 

The arrangement of the half coi 
slots, and mutator segments 
given in detail in Fi 
reduced (o cne turn in the illustrat 
From a 
s gram it may be seen 
that the outside end of the second coil 
in the upper row of figures, at the left 
end, is connected to the end of 
the fourth coil at segment 1, in the 


is 
ich coil is 


lower row of figures, representing the 
seyments of the commut The out- 
side end of the fourth coil is connected 


with the inside end of the sixth coil, 
at segment 2; the outside end of the 
sixth coil is connected with the inside 
cnd of the eighth coil at segment 
the. outside end of the eighth coi 
nected Lo the inside end o} 
egiment 4; the outsi 
Lis connected to 
the coil 3 at segment 


is 


f the coil 1 


Pattern for the Bett Stas 


Jes Several Pieces bein 
Used to take the Des - 


enired Thickness 


end of the third coil is connected to the 
inside end of the fifth coil at segment 
6; the outside end of the fifth coil is 
connceted to the inside end of the 
seventh coil at segment 7; the outside 
end of the seventh coil is connected to 
the inside end of the second coil at 
1 the outside end of the 
nected to segment 1, 


second coil is 
completing the 


350 


GRANDDAD'S ELCTRICITY BOOK 


In winding the coils on the core, 
their euds should be terminated close 
to the commutator segments to which 
they are to be connected, in order to 
siniplify the end connections. After 
all the coils are wound and properly 
tested, their ends may be connected a8 
indicated. ‘They are then soldered into 
lo the ends of the commutator 
nents, The completed winding is 

a coating of shell 

mensions and form of the field 
xs are given in Fig. 4, A num- 
of these cut from thin sheet iron to 
in, tack when clamped 
together is needed. ‘The dimensions of 
the opening to carry the armature 
should be a fitle les8 than that indi- 
cated in the sketch, as it will be neces- 
sary to true it up after the stampings 
are fastened together. Use one of the 
stampings as a pattern, and drill seven 
small holes in each, as indicated by the 
letters O, P,Q, R,S,T, and U. Fasten 
them together with small rivets, and 
true up the opening for the armature 
to a diameter of 1% in. Drill five Y4- 
in, holes, as indicated by the letters 
V, W, X, Y, and Z, to be used in 

he pieces, which are to form 
ure bearings, brush supports, 
and base of the motor 
Cut two rectangular washers from a 
¢ of thin fiber insulation, with out- 
i s of 1% in. and 1% in, 
side opening, Ys in. by 54 ine 
these washers and slip them 
1 of the field 
rap two turns of the 
about this part, which 
‘m the field core, and wind the 
e full of No. 18 gauge cnamel- 


0.7 


Detail of the Brass Holder, One Lach Long, with 
oles 25 Shown 

insulated copper wire. Give the com- 

pleted winding a coat of shellac. The 

terminals of this winding should be 
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eee el 


Poe 


re6 


Detail of the Field-Steucture Supports, One. ting for the Lett Side and the Other for the Right, 


he 


bronght out through two holes dritled 
in one of the fiber washers, one near 
the core and the other near the outer 
cilye, It is better to have the fieid ter- 
minals at the lower end of the part 2Z 
than at the upper end. 

Now cut two pieces from Ye-in, 
sheet brass, similar to those shown in 
ig.5. Place them on opposite sides of 
the laminated field structure, shown in 
Fig. 4, aud carefully mark the position 
of the holes, V, W, X, Y, and Z, as 
dicated in Fig.'s, and drill %-in. hol 
where the marks were made. 
drill Ye-in, hole: 
ig. 5. Bend the ny 
pieces at right angics 
tion, along the dotted faes 
hend the end of the horizon 
down along the dotted I 
they are parallel with the main. ver- 
tical parts of the pieces. ‘The latter 
should be bent so that one forms the 
left support and the other the right, as 

own in Fig. 6. 

Bend the projections G and I at 
right angles to the vertical main parts. 
‘The parts at the bottom are bent, one 
hack along the dotted line J and for- 
ward on the line K; the other forward 
on the fine L and back on the line M. 
‘The pieces are then mounted, on the 
side of the field structure, aS shown 


ipports are Shows im Place at the Hight 


in Fig. 6. ‘The supports are fastened 
i ¢ with five sinall bolts. The 
grooves N and O, in Fig. 5, are used 
mounting the motor on the axles of 
truck. “They will not be cut until 
alter the truck is constructed. 

‘The brush holders are made of two 
pieces of hexagonal brass, each 1 in. in 
Tength, having a Y-in. hole drilled in 
one end to a depth of % in, and a 
threaded hole in the otier end, for 

‘all machine serew, as shown in Fig. 
‘Two holes are drilled and threaded 
in one side of cach of these pieces. 
‘These holders are to be mounted, by 

ns of screws, through the holes A, 
and D, Fig: 5, Each holder must 
be insulated from its support. ‘The 
distance of the holder from its support 
should be such that the opening in its 
end is in the center of the commutator. 
‘The brushes are made of very fine cop- 
per gauze, rolled to form a fod. ‘They 
are made long enough to extend about 
¥, in. into the holder, when they are 
resting on the commutator. A small 
spiral spring is placed in the holder, 
back of the end of the brush, and which 
will serve to Keep the latter in contact 
with the commutator, 

‘Temporary connections are made and 
the motor is tested with a six-volt bat- 
tery. The construction of the motor 
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may be modified as to the length of 
shaft, and other minor details, and may 
be used for other purposes by fitting 
it with pulleys, a countershaft, or 
other transmission devices. 


PART —Construction of the 
Locomotive ‘Truck and Cab 
Queer SSEFUL ‘oper: 
© struction that is fe: 
reasonable st 
are the © 
truck and 


ry, but substitittes ma 
‘observed, ‘The com- 
shown in 


pleted locomotive re 
and 2 ‘The outward aspect only 
presented, and, for the sake of cle 
ness, the portions of the motor 

driving rigging attache it, 


sketches. 
“The locomotive, apart 


motor, consists of two 1 
the truck and the cab. 
will be ¢ first to. the bui of 


the Wuck and the fitting of the motor 
into it, ‘The mechanical and operative 
features are to be completed f 
beginning work on the cab, w 
merely a hood fixed into place w 
screws, set into the wooden cab base. 
i a with 
3. Make 
. round steel rod, eit 


axles of Ys 
in, long. 
Turn four wheels of 3g-in. bras 
Drill a Y-in. hole in two of them so 
that they may be forced on the slight 
tapered ends of the axle. Drill a % 
hole in cach of the other wheels, au 


solder a collar, A, Fig. 3, on the inside 
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‘This insulates the wheels on one side 

of the truck from those on the oth 
If the rails forming the track are ins! 
lated from each other, the current 
supplied to the motor may pass in on 
one rail to the two insulated wheels, 
then to a brush, which bears on the 
brass collar A, through the windings 
of the motor, through the reversing 
switch to the other set of wheels, and 
back to the source of energy over the 

rail, as shown in Fig. 15, 

he whicels of the truck should fit 
on the axles tightly, since no means 
other than the friction will be em- 


ployed in holding them in position, If 
the 


ends of the axles are tapered 
htly, the wheels may be forced into 
place and will stay firmly, Do not 
force them on until the truck is finally 
embled. 
he truck frame should be con- 
structed next, and its details are shown 
in Figs. d'and 5. Make two sidepieces 
ss, 94 in. long and 15% in, 
wide, cutting out portions, as shown, 
in order to reduce the weight. This 
es the appearance of leaf 


sprit 
Pthe two rectangular openings are to 
accommodate the axle bearings. ‘They 
should be cut to precise dimensions, 
and their edges should be squared off. 
Extensions, 4g in. wide, are provided 
at the middie of the upper edges of 
each of these openings. ‘They are to 
hold the upper end of the coil springs, 


which are to rest in the holes cut into 
the bearings, as shown at G, Vig. % 
and also in assembled form, Fig. 6. 


Next drill four Y-in, holes in cach 
of the sidepicces, as indicated at the 
letters H, to Hy, Fig. 5. For the cross 
supports use four pieces of brass rod, 
¥Y% in, square, and square off the ends 
to a length of 2%4 in. Drill holes in 
the center of the ends and tap them 
for Yin. machine screws. Join the 

Je and crosspieces as shown in Fig. 4. 
Two fiber washers about Yq in. thick 
should be placed on cach axle at E 
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and F, to hold the wheels from contact 
with the sidepieces, 

Details of 


Four sp 
ing an outside dia 
alength of 44 
should be pro 
on the sides of the bearings fit a 
the inner fa of the: si 
truck, ‘They hold ihe bea 
Gion and prevent thera from falling 

‘The base of the cab is made of woo 
dimensioned as in Fig. 10, The cent 
of the piece is cut away So as to p 
vide a space for the motor, which 
tends above the upper cdye of th 


he exten: 


trucl shown in Fig, 12. This block 
is fastened in place by four screw 
through the upper i th 


ends of the truck, ‘The base should be 
made and fitted into place temporarily 
so as to be available in observing how 
the motor and its fillings are placed 
iu relation to it. For convenience in 
assembling the parts of the truck and 
selling the motor, y be removed 


bling the truck, including the 

probably requires. the most 
painstaking effort of any part of the 
construction of the locomotive. ‘Too 
great care cannot be taken with it. as 
the dimensions are carefully worked 
owt and failure to observe them may 
catise errors sufficient to make the loco- 
© unserviceable. Before under- 
taking this work it would be well to 
examine carefully the arrangement of 
the parts as shown in Fig. 12. ‘The 
upper view shows the relation of the 
driving gears in mesh and the lower 
view shows the machinery of the truck 
as seen from above. 

‘The power from the motor is trans- 
mitted to one sct of wheels by means 
of a small gear on the armature shaft 
cngaging an intermediate gear, which 
in lurn engages a large gear attached 
to the inside of one of the truck wheels. 
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‘The center of the armature shaft is 
Ie in. from the center of the power 
xle, when both axles are in the slots: 
provided in the motor frame, Fig. 12, 
The gears for the transmission may 
now be selected. The gear on the 

mature shaft should be as small, and 
that on the axle as large, as practicable. 
The intermediate gear should be of 
such a size that it will close the space 
between the small gear on the arma- 
ture shaft and the large one on the 
sle. Gears suitable for the transmis- 
sion may be purchased at a clock store 
for a small sum. If gears of exactly 
the proper size cannot be obtained 
readily, the position of the interme- 
diate gear may be adjusted to produce 

proper meshing of the gears. 

Mount the small gear on the end of 
ture shaft away from the com- 
so that there will be about 
clearance between the outside 
‘¢ and the shoulder at the end of 
the shaft. F on tightly so that no 
other means of fastening will be neces- 
sary. Mount the large gear on the 
inside surface of one of the truck 
wheels, as shown in Figs. 3 and 12, 
Place the axle of the truck into the 
proper grooves in the motor frame, and 
inark the position of the center of the 
intermediate gear, when it engages the 
other gear. Drill a hole in the exten- 
sion on the motor frame, provided as 
a support, to fit a small bolt with 
which the intermediate gear is fas- 
tened. 

PI 


ce a washer between the gear and 
the picce upon which it is mounted, 
nd a locknut on the threaded end of 
the bolt, drawing it up so that the 
gear has only sufficient play. 

The slots in the motor frame to fit 
the free axle may now be cut, 
shown in Fig. 12. Place the motor in 
position on the axle so that the gears 
all mesh properly. Tit tubes of insulat- 
ing material with an outside diameter 
of % in. at C and D, Fig. 3, and_as 
also shown in’ Fig. 12.” Insulation 
tubes should be provided for the sec- 
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Fir. 12% Installation of the Motor, 
‘and Switch Contact 3p 


ond axle so_as to hold the n 
position, and to. keep the wheels i 


linc, Tn mounting the various parts 
suflicient play should be allowed to 
prevent excessive frieti 

‘The reversing sw 


mounted on the under 
inotor frame, is shown in Figs. 13 and 
1. Itis provided with a control lever 
which projects out from tnder the 


Fig, 18, Details of, 


Switch, Shaded Portions Being 
ver Insulation 


track frame, A. small movement of 
the lever will produce the necessary 
changes in the connections. ‘The oper 
ation of the switch © understood 
readily from the diagram shown in 
Vig. 15. ‘The moving’ clement of the 
switch carries two pieces of copper, 
KE and F, which connect the four sta: 
tionary pieces of copper, A, B, C, and 
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D, when the lever attached to E and 
I moved to cither side of its central 
position, ‘The pieces of copper which 
moved—E and F—are shown out- 
side of the stationary pieces in Fig. 15 
for purposes of a diagram only, and 
are actually directly over the’ ring 
formed by the stationary pieces, 

‘The operation of the switch is as 
follows: Assuming that the current 
entcrs at the terminal marked 1 and 
leaves at the terminal marked 2, then 
the direction of the current in the arm- 
ature and series field will be as indi- 

ed in the diagrams. ‘The direction 
of the current in the series-field wit 
ing is different in the two cases, which 
will result in opposite rotation’ of the 
armature. 

‘The base of the switch is made of 
Yerin. fiber insulation ; its dimensions 
shown in Fig. 13. It is to. be 
niounted on the two pieces projecting 
on the under of the 

wn in Fig. Ld 
Drill a small hole in cach of these pro- 
jections, as indicated by the letters LH, 
nd H., and tap them to take a small 
machine screw. Next drill two. holes, 
MH. aad Hi, Fig. 13, in the piece of 
insulation, with centers the same 
ce apart as those drilled in the pro- 
nis. One end of this piece of instt- 
is extended to form a mounting 
1 thin brass spring, the ends of 
r on the brass collars insu- 
lated from the axles, as shown in Figs. 
12 and 13, The form of this spring 
and the method of mounting it are also 
shown in Fig. 13. 

‘The sections which come into con- 
tact in the switch are made as follows: 
Mount four pieces of thin copper or 
brass on the fiber base with rivets hav- 
ig their heads countersunk. Cut a 
in diameter, from a piece of 
shect insulation and drill a hole Hy in 
the center of it. Also drill a simil 


hole H, in the center of the switch 
base. 


Mount two pieces of copper or 
and F, on the under side of 
The’ edges and ends of all 
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six pieces of metal should be rounded 
off so that the pieces and F will 
move freely over those on the base. 
‘The disk, or upper part of the switch, 
may be attached to the base by me: 
ofa small bolt placed through {he holes 
at the c A small spiral. sp 
should be placed between the disk a 


contact with those on the base. Attach 
a small handle to the disk so that it 
will extend out on one side of the 
truck, Fix the switch into place by 
bolts through the holes If, and Jf, 

g. 14, on the bottom of the motor 
frame, | The elec councetions 
should be made as shown in Fig. 

The detail of the couplers is shown 


in Fig. 1. ‘They are made of brass, 
fitted to the i 
sed to th 


‘Coweateh 


et metal, 
bent to 
siest 
Those shown 


corrugated appropt 
the proper shape, wi 
hod of making the 
figs, Land 2 are inade of strips 
together, and also to the 
upper crosspicees} they are strength 
ened hy a cross strip at the bottom, 
opposite the point, 
‘The cab is to be part from 
the truck and is to fit upon the base, 


in 
soldered 


14, View of the Under § 
howing Hew Seitelt 


Jand 2. 


ww! 


It is 
and can be 
f the 
dimen- 


in Fig 
to place by four 
removed 


The 
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as for the cab are shown in Figs. 8 


and 9, and may be varied by. the 
builder. 


Sheet metal or wood may be used 


11, and the joints sol- 
dered on the inside or iveted, as shown 
in the illustration, The window and 
penings may be cut out or 
Small bells may be 
ted on the ends of the cab, adding 
‘The headlights 
» Land 2 may be cut 
from wood or made of sheet metal. 
Light bulbs may be installed, and their 
voltage should’ correspond to that of 
the motive energy. ‘Tbe terminals for 
the sockets of the headlight Jamps 
should be connected to the frame of 
the truck and to the spring, which 
bears upon the brass collars on the 
wheels, which are insulated from the 
axles, as shown at A, Fig. 3. 
‘This completes the locomotive in all 
essential details and it is ready to be 
placed pon the track to be tested, 


PART Ul—Construction of the Track 
‘System 


PERATION of the clectric-loco- 
motive model described in the 
us articles is feasible only witin 
constructed. track system, 
equipment, including curves and 
1s to he described 
icle. Two function 
performed by the track system: It must 
serve as a support and guide for the 
locomotive and provide a path over 


prev 
2 prop 


Thi 
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which the current from the source of 
cnergy is supplied to the motor 1 
the locomotive and returned to the 
source. Ou this basis, then, the con 
struction may be divided into. two 
parts: the mechanical and the electrical 
features. If the mechanical construc- 
tion is not practical and accurate, the 
locomotive will not operate satisfac- 
torily. ‘The electrical connections must 
be given duc care also, 

‘The 


be of uniform 
hould be solid and 
ies, which cause 
in passing over them. ‘The 
used should be sti ut it 
its form, and preferably non- 
‘The rails must be 
cach other, and proper mi 
makin; i 

connections between the v 
ctions, ‘The construction of 
sight and a curved section of track, 
together with a ch and 
adaptable to various places on the 
tem, will he considered in detai 
he straight sections may be made 
suitable Jength ; sections 16 in. long: 
will be found convenient, as the metal 
picces forming the rails’may be bent 
into shape y when they are short 

ther than long. ‘The possibility of 
various combinations of straight and 
curved sections in a given area is i 
creased by having the sections shorter, 
The rails may be made from tinned 
sheet-me by taking pieces, 16 
in, long a 4 in. wide, and bending 
them into the form shown in Fig. 1 
‘The rails should be mounted on smali 
wooden sl Ys by 4 in, by 
means of s or preferably 
small screws, The distance between 
the centers of the rails should be 2 
“the sections of track may be fastened 
together at the ends by means of a spe- 
cial connector, shown in Fig. 2, made 
from thin metal, preferably ‘spring 
brass. The type of connector shown in 
Vig. 2 will not prevent the sections 
from pulling apart, and to prevent this, 


mate 


rusting, 
from 
must be provided fe 


eh 
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# second connecisr, similar to. that 


RAIL CONNECTION 
Taz 

Shes 

fen Le 

The Be 

Formed as Shows 


Shape the Rais fro 
ide suit 16 Tne 
1 


shown in Fig. 3, should be made. The 
sleepers at the’ ends of each section 
should have one side beveled, as shown, 
and these edges should be exactly one 
h from the end of the rails, A. 
spring clip should be made, similar to 
that shown, whicl. will slip down on 


0.2 


ath 


ide of the end sleepers and hold 
the sections together, 

better form of rail is shown in 
3 and 4, but it is somewhat more 
dillicult to construct. In this case, in 
stead of bending the picce of metal 
forming the rail over on itself and cl 
ing the space entirely, the metal is bent 
over a round form, such as a piece of 
wite, which may he removed, leaving 
an opening through the upper part of 
the rail from end Co end. ‘This gives a 
better form to the tread of the 1 
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METHOD OF Javits, our CURVED 


Et 


mur swiTeH 
Foe 
ves, Full Size, and 
‘Curves Accurately 


Ne 


te 


Lert swcn 


Lay Qut the Switches 
Y Pit the Rails to 


at the same time les 
means of connecting the ends 
rails, as shown in Fig. 5, Small metal 
pins, about 1 in. long, and of such a 
diameter that they will just fit the cir 
cular opening in the top of the rail, are 
provided. One of these pins should be 
fastened in il at each end of a 
section, m ire that no rail has 
inore than one pin in it, and that the 
rangement of pins and rails cor 
responds in all sections, With proper 
care the various sections should fit to- 
gether equally well, and they may be 
held together as shown in Fig. 3. 

The curved sections may be made 
from rails similar to those described 
above, but some difficulty will be ex- 

1 bending them into a curve 
he necessity of bend 
lower flange on edge. ‘The difficulty 
may be overcome by crimping in the 
inner edge of the lower flange and ex- 
panding the outer edge by hammering 
it on a smooth surface, ‘The radius of 
the curve to which the inner rail should 
be bent in order to give a section of 
convenient Iength, and not too abrupt 
a curve, is 21 in. ‘The circumference 
of stich’a circle is approximately 132 
in., which, divided into eight sections, 
gives 16 as the length of the inner 
rail of each section. Since the tread of 


easy 
f the 
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the track is 2 in. the radius of the 
curve of the outer rail will be 23. in, 
‘The circumference of the circle formed 
by the outer rail is 145 in. which di 
vided into eight sections gives 18% in. 

the length of the outer rail of each 
section. These curved rails may be 
mounted on sleepers, their ends being 
held iu place, and the various sections 
fastened together, just as in the case of 
the straight sections. 

Some trouble may be experienced in 
getting the curved rails properly 
shaped, and it would be a good plan to 
lay them out full size by drawing two 
circles on a smooth surface having di- 
ters of 42 and 46 in,, respectively, 
nd divide each of the latter into eight 
equal parts. The form of the curve 
between (ese division lines and the 
Jeagths of the curves will correspond 
to the shape and lengths of the rails 
forming the curved sections of the 
track. The pieces shotld be cut 
slightly longer than required, and after 
they are bent into shape their length 
can be determined precisely and extra 
Portions cut off. Each curved section 
will correspond to ¥% of the complete 
circle, or 49°, as shown in Fig 6. 

‘The switches for the track may be of 
two kinds: left and right. They are 
named according to whether the car is 
ried to the left or right of the main 
Kk with reference to the direction in 
h the car moves in entering the 
ich. A leit switch is shown in Fig, 
and a right switch in Fig. 8, the dic 
rection of movement being indicated 
by the arrows. 

A detailed drawing of a right switch 
shown in Fig. 9, Rail A corresponds 
in form 
and length 
to the 
outer rail 
of one of 
the curved 
sections 
previously 
described ; 
rail B cor: 
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responds 
to the in- 
ner rail of 
one of the 
curved 
sections, 
except 
Vain. 
of straight 
is added at the left end. 
a straight por 
in, in ter 
cut away 
section of str 
Iength, with the base cut aw 
it crosses rail A. ‘The ends of r: 
nd Aare hinged at the point 
F, 3% in, from the left end, wi 
driven into the ties. ‘The outs 
of the picees G and Hare fil 
they will fit up against the 
respectively. Hoth the pieces 
attached to a strip of 
material, T, at their left 
onds, in such away that when the p 
IL is against the rail B, the pice 
away from the rail C' about 4q in; 
when the end of the piece G is drawn 
over against the rail C, the end of the 
piece I is drawn away from the rail B 
about %q in. With these two combina- 
tions the car may be made to move 
along the main track or to the right on 
the curved track. ‘he two long sleep- 
crs J and Kare to provide a mounting 
for ihe switeh-control lever and signal. 
‘The rail A is not continuous where 
the rail D crosses it, but is broken as 
shown in the figure. A small notch 
should be cut in the surface of the rail 
D where it crosses the rail A, for the 
flange of the car wheels to roll through 


‘The Crossings of the Rails 
Sections G ud Ht Area 


R: 


3 
le edges* 
ed off so 


Cand 


cerans of ‘wire, 


be ited. Cattaty, aud the 
ed'ta Bake the Bojer Contacts 


the 


switch. ‘The sections of the 1: 
D must be co 


wh 


“ar is moving onto or off the 


Is A and 
nected electrically. Rail 
~ A must be 
connected 
to rail C, 
and rail B 
to rail D, 
It is ob- 
vious from 
an inspec- 
tion of 
Fig. 9, at 
Ty tliat 
rail D will 
be com 
nected to 
rail A 
when the 
car is on 
theswitch, 
the car 


preve 
tion of th at this point from the 
remainder of the rail, but the length 
of the insulated section must not be 
greater than the distance between the 
wheels on one side of the car; other- 
wise the circuit through the motor 
would be broken. If this is the case, 
and the car stops on the main track 
with both wheels on the insulated sec- 
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tion, it would be impo 
locomotive u 
toa live part of the rail. 

‘The switch control is shown in Fig. 
10, and the letters C, G, and I corre- 
spond to those given in Fig. 9. A 
Ye-in. rod, about 4 in. in length, is bent 
into the form shown at M. It is 
mounted in a frame, the details of 
which are shown in Fig. 11. A small 
arm, N, with a hinged handle, O, is 


ble to start the 
il one wheel was moved 


ovaren contron 
t.0 


‘The, Signals Indleate the Open of Closed Condition 
‘st ihe Sitch by 
egulated bythe Levee Switch Conteot 
soldered to the rod, after it is ph 
position in the switeh frame. ‘The arm 
N and the lever P should be parallel 
with cach other. If properly con- 
structed, the handle O will drop into 
the notches in the top of the switch 
und prevent the rod M from 
A connection should be made 
lever P to the end of the piece 
J, which will result in the switeh bei 
operated when the rod M is rotated 
one-fourth of a turn. After this con 
nection is made, the frame of the 
switch should be fastened to the ends 
of the long sleepers, which were pro- 
vided when th tof the switch 
w constructed. ‘Two small disks, 
mounted at right angles to each other, 
will serve as signals when propert 
painted, or as. tion of the ope 
or closed position of tie switch. 
‘The speed of 
the car on the 
track may be 
controlled by in- 
serling resist 


frame, 
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ance in series 
with the battery 
or source of elec- 
trical energy, or 
by altering ‘the 
value of the voltage between the rails, 
by changing the ‘connections of the 
cells forniing the battery, ‘The diree- 
1 of movement of the locomotive 
‘aunot be changed unless the car is 
turned end for end, or the connections 
of the armature or field winding—not 
both—are reversed. ‘The switch on the 
bottom of the locomotive reverses these 
connections. 
A small rheostat, which will give the 
ired resistance, may be constructed 
Obtain apiece of hard 
wood, 4 by 5 in,, and % in, in thickness. 
Gut a curve on this piece, as shown. 
i. 12 by the row of small circles. 
ure cight round-headed brass ma- 
screws, about 4 in, in diameter 
and ‘4 in. in Iength, and 16 nuts to fit 
them. Drill eight ‘in, holes along 
the curve, spacing them’ 4 in. apart, 
le the heads of the screws off flat and 
mount the screws in these holes. 
Make a metal arm, S, and mount it on 
a small bolt passing through a hole 
drilled at the center from which the 
ve was drawn, along which the 
screws were mounted. This arm 
shold be of such a Jength that its outer 
end move over the heads of the 
screws. Mount two binding posts, Q 
and R, in the upper corners of the 
board and connect R to screw No. 8, 
and Q to the bolt holding the arm S in 
place. Connect small resistance coils 
between the screws, starting - with 
screw No. 2; screw No. 1 corresponds 
to an open circuit and is shown in 
tact with the arm S, Two stops, ind 
cated by the black spots, should be 
provided, to prevent the arm from 
moving back of screw No. 1 or beyond 
screw No. 8. The board may now be 


di 
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mounted ona suitable hollow base, and 
the rheostat 4s complete. 

Pwo binding posts should be 
mounted en the ties of one section of 
the track, and one of them clectrically 
connected to each of the two rails, 

ich will give an casy means of mak- 

¢ the necessary clectrical connections 
to the source of energy. Alter careful 
» fo make’certain that the 
locomotive is in running order, a test 
run may be made. Tf the locomotive 
operates properly and difficulty is expe- 
rienced when it is placed upon the 
Wack, check up thoroughly on all rai 
connections, insulations, and_ other 
‘elements in the clectrical equipment. 
Cars of a proper gauge may be coupled 
to the locomotive, and “runs” made as 
extensively as the track system will 
permit, 


Wl BOY MECHANIC 
Measuring Resistance 
with a Lead Pencil 


1919 


MPVELERE are very few electrical ex 
perimenters who can afford a 
Wheatstone bridge for _ measuring 
resistances, and yet, if one is to gain 
any knowledge from his experiments, 
it is very necessary to know what re~ 
tance is being tised, particularly in 
handling 110 volts, The amateur will 
find the following method very useful. 
"Ther brands of I 


Is, the le: of which 
tance of 200 to 300 ohms, whil 
have comparatively little re 


Soak several pencils—prefe 
large kind carpenters use—in water 
over night so that the leads may be 
removed without breaking. Connect 
up tivo do-watt Jamps in series and 
note how they burn. ‘Then replace one 
mp Ww and note the relative 
intensity with which the remaining 
lamp burns. If the lead is of a suflic 
tly high resistance it will cut down, 
illumination about as much as the 


the 
additional lamp. 
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Having selected a lead, mount it on 
as rd, holding it in place 
by clamping each end under a strip 
of brass heid down with wood screws. 
Next screw in place two porcelain re 
ceptacles and place three binding posts 
in position, all as shown in the sketch. 
Connect up as indicated, and attach a 
short length of flexible’ cord, with a 
metal tip on the free end, to one te 
minal of the central receptacle, Pro- 
cure a cheap 75-olun receiver and con 
nect it to the two ends of the penci 
Teal. lly glue on a paper scale, 

‘© operate, place a high-resistance 
lamp in the center receptacle—say, a 
J5-watt lamp—to prevent heating, and 
almost any Iamp of known wattage in 
the other receptacle. From the rating 
of this lamp the resistance may at once 
be determined by Ohm’s law. ‘Thus, 
at 110 volts, a 25-watt lamp will have 
a resistance of 484 ohms; a 40-watt 


UNKNOWN RESISTANCE 
‘The Lead Taken from a Lead Pencil 


Used asa 
Iteans of Measuring Resistance 


lamp 300 ohms, and a 60-watt lamp, 
200 ohms. Connect the unknown re- 
sistance, as shown in the drawing, and 
move'the metal tip on the end of the 
flexible cofd back and forth along the 
peneil lead until a point is reached 
where no sound is csnitted by the re- 
ceiver. ‘This point will be very well 
defined, and as. the connection is 
moved away from it in cither direc- 
tion the sound will increase rap- 
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idly. Note the reading on the 
Ie, and then if a 40-watt lamp 
is used in the end receptacle, the 
300A. 
= 
‘The resistance of the center lamp does 
hot enter into the computation, but by 
clinging the lamp in the end recepta- 
cle, another set of figures may be ob- 
{ained, and a means had to secure 
increased accuracy. 


THE BOY MECHANIC - 1919 
A Simple Motor Controller 


unknown resistance will be = 


‘The controller described is very sim- 
ilar in operation to the types of con- 
Uollers used on electric ‘automobile 
and its operation may be easily fol 
lowed by reference to the 

tic representat 


Diggram of the Ble 
Controller to aT 


al Connections of a 
fale Series Motor 


those of a two-pole 
which it is connected, a 
{The controller consists of 
springs, represented Il circles 
and lettered A, B, C.D, E, and 

which make contact with pieces of na 
row sheet brass mounted on a_ stall 
wood eylinder, so arranged that it may 
he turnied by means of a small handie 
located on top of the controller case 
in cither direction from a point called 
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aucutral, which is marked N. When the 
cylinder of the controller is in the neu- 
tral position, all ntact springs are 
free from contact with any metal on 
the cylinder. ‘The contacts around the 
cylinder in the six different horizontal 
pesitions are lettered G,H, J, K, L, and 
M. ‘There are three different positions 
of the controller in, cither direction 
from the newire! point, Moving the 
finder in one direction will 
ic armature of the motor to rotate in 
a certain direction at three different 
speeds, while moving the cylinder in a 
reverse direction will cause the arma-, 
ture to rotate in the opposite direction 


Upper-Rud View of the Controller, 
fpeeplaaner of Attaching the Springs 


Supposing the cylinder to be rotated 
to the position marked O, the circuit 
may be traced from the positive termi- 
of the battery U, as follows: ‘To 
contact spring I, to strip of brass L, to 
strip of brass M, to contact spring F, 
through the field windings VV, to con 
ct spring D, to strip of brass K, to 
strip of brass J, to contact spring C, 
through resistance W and Y, to arma~ 
ture Z, through armature to ‘the nega- 
tive terminal of the battery. Moving 
the cylinder to the position P merely 
cuts out the resistance W, and to the 
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position Q, cuts out the remaining re- 
sistance Y. The direction of the cur- 
rent through the armature and series 
field, for all ions of the cylinder 
to the left, i ‘ed by the full-line 
arrows. Moving the controller to the 


nections, 2s in the previous case, except 
ihe direction of the current in the series 
field windings will be revers 

The construction of the controller 
may be carried out as follows: Obtain 
a cylindrical piece of wood, 1%, in, in 
diameter and 34% in, long, preferably 
1 wood. ‘Lurn one end of this cylin- 
down to a diameter of ¥4 in, and 
drill a Y-in, hole through ‘its center 
from end to end. Divide the circum- 
ference of the smali-diameter portion 
into eight equal parts and drive a 

il into the cylinder at each d 
point, the nail being placed in the 
ter of the sur ugthwise and per- 
pendicular to the axis of the cylinder. 
Cut off all the nail heads so that the 
outer ends of the extend ev 
With the surface of the outer, 
Di 


es the 
full Jength of the cylinder on the: 
points, Divide the ‘eylinder engt 
Wise into seven equal parts and draw a 
line around it at each division point. 
Cut some 44-in. strips from thin sheet 
brass and mount them on the ey! 
to correspond to those sl 
1. Any one of the ver 
lines drawn ont 
taken as the neutral point 
may be mounted by bending the ends 
and sharpening them so Uhat the; 
can be driven into the wood. ‘The va 
ips of brass should be connected 
ally, as shown hy the heavy 
lines in Fig. 1, but thesé connections 
must all be made so that they will not 
extend beyond the outer surface of the 
strips of brass. 
A small rectangular frame is made, 
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and the cylinder is mounted in a ver- 
tical position in it by means of a rod 
passing down through a hole in the top 
of the ‘rectangle, through the hole in 
the cylinder and partly through the 
bottom of the rectangle, ‘The upper 
part of the rod may be bent so as to 
form a handle, ‘The rod must be fast= 
ened to the cylinder in seine conven 
ient way. 


nected to these springs serve to 

make the external connections, and 

they should be marked so that they 

'y be casily identified, 

A flat spring, 4 in, wide, is made 
THE BOY MECHANIC ~ 1919 
Miniature Push Buttons 

A very 

button 

manner 


neat and workmanlike push 
be made in the following 
Procure an unused tan-shoe 
eyelet with an 


5 opening about 
ae in. in diam- 
ae and at the 

proper point drill a hole into the board 


in which the button is to be set. Force 
the eyelet in flush, using a little shellac 
to hold it in tightly. For the button 
proper, polish off and round one end 
of @ piece of brass rod of a diameter 
that will move freely up and down in 
the eyelet. Solder a small piece of 
shect brass across the lower end to 
keep it from coming out, then adjust 
nid fasten on the two contact pieces, 
all as indicated in the sketch. ‘The 
large ¢ should be quite springy 
so as to bring the button back cach 
time. ‘The connections may be made 
by slipping the wires under the heads 
of the two wood screws that hold the 
contact picces in place. 

As every experimenter knows, it is 
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almost impossi 

varnished base of an 

out leaving a raw edge. 

rcumstances, when it is d 

1 opening for conduct 

and the i nply drill a hole with 

ary drill and then set in a 

small shoe eyelet, which immediately 
presents a very finished appearance. 


je. drill a hole in the 
situment with- 
Under such 


1 to 
ig cords, 


‘THE BOY MECHANIC - 1919 
A Quickly Made Toy Electric Motor 


‘The illustration shows a small elec 
tric motor of such simple construc 
that it can be easily made from odd 
and ends to be found in any amateur 


eee | 


“tof Pieces of 
‘and Some Wood Hiccks 


‘This forms the 1 
side piece should be a trifle longer than 
the others so that its ends can be 
turned over the other ends to keep 
them all in place. Screw this down on 
a small wood base. At one side of the 
wood base, fix an upright, B, and on 
top, a light wood br: C, to take 
the upper bearing of the motor, ‘The 
shaft D is si wire nail with the 
head filed off and filed to a point. 
Drive it through a 1%-in. length of the 
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same kind of material as used for the 
net. This forms the rotating ar- 
mature EF, 

Make a slight indentation with a 
center punch, or strong nail, exactly in 
the center of the base portion of the 
magnet to take the lower end of the 
shalt. For the upper bearing file the 
ceil of a brass screw off flat and make 
a similar indentation with a center 
ach, or by a few turns of a sinall 
Will. ‘This screw should be adjusted 
in the bracket until the shaft rotates 
freely with the armature just clearing 
the tips of the magnet. Wind about 40 
turns of fairly thin cotton-covered cop- 
per wire—No. 24 or 26 gauge is suit- 
able—around each limb of the magnet, 
first covering the latter with paper, to 

vent the posabilty: of short-circuit- 
‘The windings should be in oppo- 
site directions so that the connecting 
piece of the wire from one coil to the 
other passes across diagonally as shown 
in the illustration, 

The brush F is formed by doubling 
up one of the free ends of the windings 
after removing the cotton covering and 
ing it firmly with two screws to the 
side of the upright. After attaching, it 
should be bent until the outer end bears 
itly on the shaft. Remove the shaft 

at the point’ where the brush 

1, file two fla on oppo- 
of the nail ina direction at 
les to the longitudi 
1e of the armature, On replacing the 
shaft the brush should be adjusted so 

t it makes contact twice in a revolu- 
tion and remains clear at the flat por- 
tions. Connect up to a battery, one 
wire to the serew at the top of the mo- 
tor and the other end to the open end 
of the windings. Give the armature a 
start and it will run_at a terrific speed. 
buted by Morris G. Miller, 
ew Rochelle, N.Y. 


THE BOY MECHANIC - 1919 
A Homemade Ammeter 


HER 
is neither ¢ 


ea high degree of ac 
red nor neces: 


wracy 
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: sfactory ammeter may be 
made at the cost of a few cents, and 
without using hairsprings, permanei 
magnets, or other articles usually not 
at hand, 

‘The actuating device consists of a 
sinall coil of coarse, insulated wire, 
with a bundle of softeiron wires for 
a core, which attracts a curved, soft- 
iron, wedge-shaped armature. | ‘The 
moving system is so balanced that the 

illustrated when 
On account of 


be the effect of 
gravity. ‘The advantage of this type 
of control is the elimingtion of the ir 
regular readings of the scate, due to the 
Jaw of inverse squares, that usually 
follow when any method depending 
upon a variable distance is used. 
Further, the readings can be had as de- 
sired by altering the taper of the arma- 
ture, its thickness, or its distance from 
the magnet, and also by adding a small 
weight of nonmagnetic material at the 
bottom. As most commercial circuits 
supply alternating current, the friction 
of the bearings docs not affect the read- 
ings, since the alternations set up a de- 
cided vibration in the entire moving 
system, thus eliminating static friction. 
In view of the variations above re- 
ferred to, it will be evident that it i: 
not very essential of what dimeusions 
the apparatus is made. ‘The instru- 
ment that [use has a base measuring 
216 in. by 5 in. ‘The coil is built on a 
tube of glued paper. sid cotains about 
16 ft. of No. 16 gange wire. The 
terminals consist of the brass bolts 
cn from discarded dry cells. A steel 
ewing needle serves as a shaft, and a 


piece of wire for the pointer. ‘The 
various joints are made with soft 
solder, anid suitable stops are provided 


to keep the armature from shifting 
laterally. In calibrating, a blank scale 
showld be glued in position and as 
many S5-watt lamps as possible ar- 
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Avery Sati ol Desired or Netensary ee? 

ranged so that they can be placed in 
the circuit, one at a time, On a 110- 
volt Ii ich lamp added will mark a 
half-ampere point. If a sufficient num- 
her of lamps to carry the scale high 
enough cannot be secured temporarily, 
a resistance of some 20 or 30 olms 
should be placed in the circuit with- 
out any Iamps. Note the reading in 
amperes on the scale thus 
structed, and then begin adding the 
lamps again, making a mark on the 
scale as cach lamp is added. In this 
tanner a scale may be built up suffi- 
ciently accurate for all practical pur- 
poses. 

If two identical coils are made in 
place of one, the additional coil can be 
placed in parallel with the instru- 
ment as a shunt, thus doubling its 
capacity and making it necessary, of 
course, to multiply all readings by two. 
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A Fifty-Cent Electric Stove 
‘ew persons realize what an intense 


heat may he developed when the globe 
of an ordinary incandescent lamp is 


tightly inclosed, largely eliminating the 
loss Of het. When the lamp is in 
closed, ure will increase 


n is equal to 
that at which the heat is generated. A 
good reflector is a poor radiator, hence, 
when the metal wall surrounding the 
lamp is bright and shiny, both inside 
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and out, the heat is reflected inward, 
‘To make a small stove that will keep 
liquids warm, melt paraflin, dissolve 
glue, ele, procure an ordinary 16-cp. 
carbon lamp, a porcelain receptacle, 
und a bright, clean tin can, about + in. 
in diameter aud 7 in, long. “Thoroughly 
lacken the bottom on the inside, and 
then solder ou four small brackets, cut 
from shect brass or copper, so that the 
can may be held down firmly, w 
rled on the base. ‘The latter shou 
preferably be made of hard wood, with 
the upper edges beveled, 
Nest bore the hole for the w 


A Uondy Blectrie Stove ena be Made at an 
ye Sutlny of 0°Cents 


Ile cord. Fasten down the porcelain 
receptacle, connect the wiring, screw in 
the globe, and serew down the tin can; 
the stove is then ready for operation. 
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Tomemade Are Light 


Tho: 


who wish to produce 
Hight fe 


experimental purpos 


the brief periods required by photogra- 
phy, will bnd the method of construc- 
tiot shown in the sketch very simple 
and inexpensive. Using the shor 
lougths of eacbons discarded by mov 


inp 
culty i 
minutes, or mor 
ulating the adjusting serew 
Only three pieces 


ie operators, th 


¢ manip- 
the top. 
neces- 
Lin the pre 
ition of these no particular care is 
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necessary except to have the top arm 
swing freely up and down without any 
appreciable side movement, ‘The car 
on holders are merely strips of heavy 
in, which need only be screwed up 
sulliciently tight to hold the carbons 
in place and yet permit their being 
pushed up when the top adjusting 
screw will no longer operate. This ad- 
justment may be readily taken care of 
by means of a long, slender wood screw 
with the point filed off and a metal 


‘An Fificient, Ace Light for Purposes, Where a Light 
is Required for a Short Time 


k soldered to the top. Connections 
are made to the carbon holders either 
ler a screw head or by soldering the 

to the metal. 
In ope: g any are light on the 
1 110-voit current some re- 
¢ must be placed in the circuit, 
then jar of water with two strips 
r lead for electrodes, will an- 

y purpose. 
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An Automatic Window Closer 


~ window closer consists of a 
ht, A, attached to one end of a 
cord, B, which runs through several 
pulleys and has its other end attached 
to a hook in the center of the window 
sash, as shown in Fig. J.. ‘The weight 
A is held in an clevated position by a 
small trigger which is operated with 
an electromagnet, 
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re2 
‘The Window is Autom 


Closed by a V 


cal 
loses the Wieetrke Cizeutt, Causing. the Mi 


agement of the weight and 
its coutro! i, shown in Fig. 2 ‘The 
latch C is held ina horizontal position 
by an extension on the arm D, which 
in turn is held by a latch, ‘The 
latch C is mounted on the sanie sup- 


down on the exte 
m D, When the weight 
up through the box the lately C 

und allow it to pass dow 
side it. ‘The latch holding the lower 
end of the arm D may be released by 
means of inary vibrating bell 
arranged so that its clapper will sizike 
the extension F on the latch and thus 
cause its upper end to move from the 
engagement with the arm D. A small 
coil spring is attached to the arm D 


acm Clack When the Ke 
cMieLsicat When the Key 


so that it will be returned to its ver- 
tical position when the weight has 
assed C and thus make it ready for 
the next operation without any adjust- 
ment except raising the weight and 
setting the clock 

A diagram of the electrical circuit 
is shown in Fig. 3, in which G repre- 
sents the electromagnet to trip the 
trigger that supports the weight, and 
I the contact which remains ‘open 
until the weight is raised to the upper 
position, when the spring J is forced 
against the spring K and closes the eir 
cuit, ‘The circuit still remains broken 
until the contact L is closed by the 
key on the alarm clock, which is set 
in a vertical position ‘between two 
springs representing the terminals of 
the wire. The contact H should be so 
located om the housing for the weight 
tat it will be closed only when the 
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weight is resting on the latch C. ‘The 
cirenit is then opened as soon as the 
latch C is released, and the clapper will 
stop vibrating, 

THE BOY MECHANIC — 1919 
‘Testing Dry Cells with Light Bulb 


‘Tests of batteries for telephones, 
doorhells, and similar appliances, may 
he made by the 
use of a lamp 
froma pocket 
In Tight. Re- 
move the re 
Hector and kantp 
and connect 
them with the 
poles of each cell 
to be tested, as 
shown in the 
sketch, The glow 
of the lamp is 
proportional to 
the amount of life in the cell. Very 
often but one dead © be found to 
cause trouble. By testing carefully, 
the good cells may be retained and new 
ones substituted for those worn out. 
THE BOY MECHANIC ~ 1919 
A Cylinder Reversing Switch 
\ cylinder reversing switeh for small 
battery motors may” be constructed 
cheaply, from a 
length of 
broom han 
de and Yrit 
boards, as 
shown. The 
four brushes are 


inder are 


uu. ‘The wires are 
tated with paper where they ero 
The lc is of heavy wire, 

s limit its motion, as shown. 1 
method of connecting’ the switch is as 
follows, for either a series or shunt 
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motor: Remove the two wires from 
the motor brushes, and connect the 
two middle brushes of the switch to 
the motor brushes. Consicct the wires 
removed from the motor 


Schuder, Sumner, 11, 
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A Recording Annunciator Target 


srget which will indicate 
man when the bull’s-eye 
is struck, ‘The device shown in the 


dt 
sults on a private range, and can easily 
be adapted for other uses, 

Referring to Fig. 1, A indicates a 
wooden base, 4 by 8 by 4 in., on which 
mounted a strap hinge, B, GY in. 
z, by ineans of a block, 16 in, high. 
An opening, C, 14% in, in diameter, is 
jnovided in’ the base, and a plate, D, 
14 in, square, is riveted to the strap 
hinge opposite to the opening. An 
net, E, obtained from an 

mounted upon the base 
all end of the hinge, A 
provided with a cross arm, 
G, is secured upon the base between 
the opening and the magnet. A thumb- 
crew with a locknut extends through 
he cross arm, engag ar side 

{ the strap hinge, 
justment of dist; 


under the 
standard, I 


hinge. A bell or buzzer, I, is con- 
nected as indicated, through ‘the bat- 
tery circuit. The electromagnet is con 
nected through the battery and push 


button J. 


the closing of the magnet cireuit, 
the strap hinge is drawn i 
normal position and the bell circuit is 
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broken. Figure 2 shows « front view 
of the cireuit-closing device. The de- 
vice may be mounted in any suitable 
box, as Suggested in The front 


of the box is covered wi 
Yq in, thick, and the st 
dis mounted there: 
Brady, Washington, D. C 
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Signal for Lighted Lights in Basement 


‘To avoid the loss of electric current 
by forgetting to turn out the light in 
the basement, I placed a 3-cp. lamp 
the cirenit near the switch at the head 
of the stairs. ‘The small light is a sig- 


Qacerane 
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layers of fine ted No. 
ue wire, as shown in the small 
sketch. The ends of these magnet wires 
are carried to the two binding posts B 
nd C, taken from dry-cell carbons. 
he armature D is a piece of soft 
iron, ¥% by 2% in, screwed to the 
armature lever E, whieh is a 4 by 444- 
in, piece of wood. A piece of tin is 
tacked to the opposite end F, and a 
hole is bored through the lever, 
244 in. from the front end. Nail & 
wovden block, G, to the base, slotted 
to accommodate’ the lever, ‘so. that 
pivoted in the slot, 
the armature will lie directly over the 
magnet h Fit a wooden stop, H, 
under the end of the lever, so that’ the 
ure is held % in. above the mag 
, by a brass ‘spring, J, connected 
to the tin, F, and the binding post, K, 
with copper Ww e the brass 
in contact with 
he armature bears down upon 
smnets. Connect this hook to the 
1g post, M. When current flows 
through the magnets, the armature is 
pulled down and the contact of the 


TO_CELLAR 


var the Switch in Cireuit Glows 
‘Are Ow ia the Basement 


mal that the light still turned on i 
the basement.—Contributed by A. 
MacCunn, ‘Toronto, Can. 
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Homemade Relay of Inexpensive 
Materials 

A practical relay was made of odds 
and ends gathered in the workshop. 
The hase is of wood, % by 3 by 6 in. 
‘of two wire 
c, the heads 
are wound 


projecting 11% They 


ails, a Serew Hook, and znimon Materials, 
Ga ‘were Used in Making ‘This Kelay 


hook, L, with the tin, F, completes a 
ircuit.—L. “R. Hardins, 
arwich, Mass. 
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‘THE BOY MECHANIC ~ 1919 
A Small Variable Condenser 


combines th 
condenser 


acter 


Smalt 
tensor 


variable one. It is suit- 
a wireless receiving eireuit 
ground the vibrator of an 
the units 


to shunt 
duction coil, by maki 


a -sinall condenser, bsilt up of 10 sheets 
Of waxed paper aud nine sheets of tin 
foil. A convenient size for the tin foil 
is 6 by Lin. and for the paper, 5Y% by 
We ii Dhol alterialienkl. Gels et 


grade. of very thin linen paps 
should bei 


red by 
reel 


tr pLtDI Dru 
rer for ovaking conne 
ee Ru y rnd a heated 
fatiron is passed on the top of each 
unit until the parafin begins to melt, 
Upon cooling, the wnits 

necessary are shown 
‘The condenser units 
each have one si 


hected to the copper strips H, J, K, L, 
M. They are Y% in. wide and Ye in. 
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ick. A copper lever, 1% by %4 by 8 
is pivoted on one end so that it will 
mect two or more of the’condensers 
in parallel. ‘The pivoted end is con- 
nected to the terminal B. ‘The dotted 
line shows different positions of the 
lever. ‘The apparatus is mounted in a 
wooden box. 
THE BOY MECHANIC - 1919 
A Carbon Electric Water Heater 


‘The water heater illustrated is for 
110-volt cireuit without added 
resistance. It consists of two elec- 
trodes which are 
immersed direct- 
ly in the water; 
and while it is 


the usual nickel- 
plated heater, it 
is usually more 
the dis- 
that it can- 
not be burnt out, It may be 
made as rapid in action as 

‘ed, is inexpensive and 
where y 
8 required for experimental or in- 
1 purpo 
r the electrodes, procure two V4 
1. uncoppered carbons, and drill a hole 
in the top of each of these so that feed 
wires can be attached. ‘The handle is 
shaped from a piece of hard wood. ‘The 
lower end is hollowed out half round 
at cither side, so that the carbons will 
tigly. Four small holes are 
led through from side to side, 
wz wires, and a large hole is 
in the center for the feed wires. 
smatter branch holes are then 
to cin the center hole, so that 
ne doubl feed cord may be branched 
out to reach both electrodes. ‘The 
outer edge of the handle is neatly 
rounded off 
as to render 


tl: 


menGieadlis 
through the handle from the upper end, 
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Lull each of the two ends pretty well 
through, so that they can be securely 
leaded into the holes previously am: 
in the carbons. Have the latter «| 
hot and run in as much solder as pos- 
sible, foreing it in with the end of a 
mate p move 
all traces of the Mux, and’ paint the 
connection with some melted pitch, 
taken from the top of a discarded dry 
cell, ‘The feed cord may then be pulled 
up tightly, which will draw the 

in place. They are then bound by 
ling through’ several strands. of 


copper wire, If the holes in the wood 
are slightly countersunk, and two 
small grooves filed around each. 


At the right places to fet the holding 
wires in, the binding feature may be 
disposed of very neatly, 

In soni ities the water is 
from all mineral ssl 
carry the eur 
that the electrodes mist be placed 
closer together, or else a small pineh 
of common salt may be added ( 
water, Although, in sterilizing instra- 
ments, boiling exes, ¢ 
that sort, this would be of no ady 
the salt greatly haste 


9 free 
that it will not 


ut freely, which means 
be 
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MANIC ~ 1919 
An Electrical Dancer 


ition of the well-known 
shown in the illus- 
e principle of the 
using antics 
re controlled 


mee 
tration is 
clectric bell, 
‘of the mechar 
by the hand, the maitikin shown is 
ed by the electromagnet. 
The mechanism is contained in a 
JL consists of an electromagnet 


jatform, 13, strength- 


ened a smaller disk underneath, 
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When the 
Contact is 
Stade t 


i 


er performs upon this plat- 


The ds 
form, 


ct si 
tact 


tact Screw to the 


inding post B, to 
wh 


the other battery wire is con- 


to” (es 
the urrent may be varied, 
and lancing” will vary corre: 


figure is made of wood with 

very loose joints and is suspended so 

that the feet barely touch the plat- 

form—Contributed” by Edward C. 
meily, Wilkesbarre, Pa, 
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A Homemade ‘Trouble Lamp 


By attach 


rrying, 
and) mk 


able connection a 
portable trouble 
light was made 
of a dry battery, 
A strip of iron 
was hent to the 


Ea 


oe Shape shown, for 
eee ite alloca 
ig fixed to the bind- 
p ing post on the 


arbon. A bell 
ek was drilled and 


from an alarm 
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tapped to fit’a small fight bulb, and 
fastened at ‘the zine post. ‘The upper 
edge of the bell was bolted to the ex- 
{ension of the handle, as shown, leather 
washers insulating it. A small switch, 
riveted loosely to the iron strip. cc 
trols the light—Carl A. Haberlein, 
McPherson, Kan 
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A Set of 


A set of electric 
welcome and useful 


Wi 


trifling cost b 
handy with tool 
article is shown in 
in Fig. nd the wi 
Fig. 
sto A, Fig. 2, is 1% in, 
by 9% in, long. The ends may be 
shaped to suit the builder's fancy. 
‘The shelf B is 4 in. square, and is 
fastened to the back piece 244 in. from 
the upper end. It supports the mag- 
nets C, which are made on core: 


erage person 
The completed 
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in diameter and 34 in, long, with ends 
¥gq in. by Lin. in diameter. ‘The spools 
are wound fuil of No. 28 ‘silk-covered 
copper magnet wire. These coils are 
mounted on the shelf by means of 
brass straps D. Four magnets are 
used, the forward one being omitted 
in Fig. 2. 

‘The supports E, for the tubes, con- 
sist of Y%-in, lengths of Y4-in. square 
brass rod. One end of the rod is 
Grilled and tapped for an 8-32 screw 
which holds the support in place. 
Drill a small hole, % in. from the end, 
for the pin G, made of steel wire. The 
tapper 11 is made from a 44%-in, length 
of stiff iron wire; 144 in. from one end 
a %-in. cube of iron, J, is soldered, the 
wire passivig through it, ‘The ends of 
the wire are fitted with balls as shown. 

keled gong, K, covers the four 

The end tof the tapper is 
ugh the hole in the gong, 
I riveted into plac 
in. diameter tubes are used, 
ly 3, 4, 5, and 6 in. long. 
When the apparatus is assembled as 
shown, and one of the magnets is 
energized, the latter will draw the iron 
cube J toward it, and the tapper will 
strike one of the tubes. 

‘Yo control the current supplying 
the magnets, four small push buttons 
mounted on'a wooden base are used. 
They are wired up with the battery 
and coils, as shown in Fig. 3. A wire 
from each of the coils runs directly to 
one terminal of the battery, the other 
wire from each coil being’ connected 
to a separate push button. ‘The other 
sides of the push buttons are con- 
nected to the battery. By this means 
any of the magnets may be energized 
at will, the coils and “corresponding 
push buttons being marked L and M, 
cic., alphabetically. 
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‘Testing Direct Current Polarity with 
Litmus Paper 
Litmus paper laid on glass, and 
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moistened with a weak solution of 
sodium sulphate can be used to test 
the polarity of a direct current. If the 
two conductors are touched on the 
moistened paper, the Tater will turn 
red at the positive, and blue at the 
negative conductor. 
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‘fo Determine the Efficiency of Elec- 
trically Heated’ Devices 

‘The efficiency of any machine is de- 

fined as being ‘the ratio of the output 
to the input expressed as a pere 

and both quantities must be mea: 


me units. For example, the 
output of a motor is 10 hp. when the 
power taken by the motor from the 
clectrie cireuit to which it is connected 
is 9,825 watts, What is the efficiency? 
Since the output must be expressed in 
the same units it is necessary to change 
the 10 horsepower to watts or the 9, 
watts to horsepower, ‘There are 746 
watts in cach horsepower. ‘The 9,325 
ts are equiv 16 or 
12.5 hp. ‘The efficiency is then equal 
to 10-125 or 8; thatis, the output is 
8 of the input or, when multiplied by 
100 to change it to percentage, 80 per 
cat, 

By way of an example, consider the 
cliciency of an electric heater, like the 
one shown in the illustration, which is 
insmersed in water placed in a suitable 
ssel. ‘The energy input to this heater 
in a given time may be easily de- 
termined by measuring the current 
passing through the heater cireuit and 
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the difference in pressure between the 
terminals of the heater. These meas- 
urements may be made, in case the 
heater is operated on a direct circuit, 
by means of any ammeter and volt” 
miler of suitable capacity, connected 
as shown, If the heater is operated on 
an alternating-cuirent circuit, only 
alternating-current instruments can be 
used, as certain types of instruments 
will ‘not operate when connected to 
such a circuit, In cither case, the 
product of the ammeter reading in am- 
peres and the voltmeter reading in 
volts will give the power taken by the 
heater in watts, assuming the heater 
winding to be noninductive, If the 
heater winding is not noninductive, 
then the current and the electrical pres- 
sure will no longer be in phase when 
the device is operating on an alternat- 
ing-current circuit, 1 a wattmeter 
must be used, Practically all heating 
clements are wound noninductively so 
at the power may be Meaiedd by 
ns of an ammeter and voltmeter. 
The energy taken by a heater in a 
given time will be equal to the product 
of the average power and the time, 
For example, if the heater takes 300 
watts for 30 minutes—4 hour—then 
the energy consumed is equal to 300 
times 14 or 150 watt-hours, which is 
equal to .15 kilowatt-hour, 

‘To determine the output of the heater 
is a little more difficult, but it may be 
pproximated as follows: Since’ the 
object of the device is to convert elec- 
trical energy into heat energy the out- 
put must be measured in heat units. 
‘The unit of heat most commonly em- 
ployed is the calorie, which is the heat 
required to raise the temperature of 
one gram of water one degree centi- 
rade, Hence, if a certain weight of 
water has its emperature increased a 
definite number of degrees centigrade 
by the electric heater, then the total 
heat imparted to the water in calories 
will equal the weight of the water in 
grams multiplied by the change in tem- 
perature in degrees centigrade, Of 
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course, the heat generated by the heater 

cds that obtained by the above 
alculation, due to the fact that some 
heat is imparted to the vessel contain- 
ing the water and to the supports for 
the vessel, but it is only the heat im- 
parted to the water that must be con 
cred, as the other heat is not useful. 


Whitt the temperature of the water 


ied to the builing point and a part 
of the water is evaporated, the fore- 
going method of calculating the heat 
imparted to the water no longer holds 
ood, and the following method must 
be used. Weigh the water before and 
ately after the test Lo determine 
mount of evaporation. For each 
‘of water evaporated there will be 
required approximately 636 calories, 
and the heat in calories imparted to 
the water to raise its temperature to 
the boiling point will be equal to the 
difference between 100 and the initial 
temperature of the water multiplied by 
the weight of the water at the start. 
‘To determine the efficiency, the input 
to the heating element in electrical 
units must be changed to heat units 
which may be done by multiplying the 
power in watts by the time in seconds 
and this product in tara by 24, 
the result in 
example ma 
forming such 


ving 
Jories, ‘The following 
serve as a help in p 
an 


to hotline point 
Heat weet fn 


‘This value of efficiency may be in- 
creased by insulating the vessel with a 
nouconductor of heat and providing a 
covering for it, thus decreasing the 
to the ‘air and surrounding, 


374 


GRANDDAD'S ELCTRICITY BOOK 


‘The efficiency of an electric stove or 
clectric iron, of, in fact, any electrically 
heated device, imay be determined in a 
manner similar fo the water heater. 
In the case of a stove, place a vessel 
filled with water on it and measure the 
heat imparted to the water in a given 
ime, also the input to the heating ele- 
ment in the same time. from which 
data the efficiency may be calculated. 
In the case of an electric iron, damp- 
ened cloths may be ironed and the 
actual water evaporated by the iron, de~ 

ed by weighing the cloths’ be- 
¢ and after the ironing, together 
hi the increase in weight of the cloth 
on the ironing board, the time the iron 
is in use and the temperature of the 
cloths. The actual water evaporated is 
the difference in the weight of the 
cloths before and after ironing, minus 
the increase in weizht of the eloth on 
the ironing board, which takes up some 
of the moisture from the cloths being 
ironed. 
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Seeing an Alternating Current in a 
Mirror 


it will almost appear impossible to 
those unfamiliar with laboratory meth= 


ods that one may watch the vibrations 
Lan 

Ss RET = 
ed pass 
PApER FUSE 

<5 Gas GAS 


“The Alternations of the Corrent may be Seen. 
ty Looking in the Mirror 


3,600 per minute—of an alternating 
cutrent in a little pocket mirror with: 
set the use of any apparatus other 
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than a telephone recei “The experi- 
ment is very interesting and instruct- 
ive, one that may be performed at pra 
ally no expense. 
'y inexpensive watch- 
fa hole in the cover 
for a short piece of brass tubing, to 
make connection, and the 
up the 
wh 


ightly fitted a piece of 4 
(bing. upper end of this should 
he closed with a plug having a central 
upening about the size of a pin, Pro 
cure a small rectangular pocket amir 
ror and remove the celluloid covering, 


and then, across the back, solder a 
piece of straight wite to form a verti- 
spindle, about which the mirror 


inay be rotated. 
ance, stich as 
obms, inser 


Connee 


umn, rect the receiver 
termi of this resistance. 
Tu this manner I alternati 


current supply of a few volts to opel 
the receiver safely is secured. Turu on 
the gas only suilicient to produce a 
wwrow pencil of flame, not over Tin. 
Jon, Mount the mirror as shown, or 
hold the spindle between the thumb 
and forefinger of the left hand while 
rocking it back and forth with the 
igh. Ordinarily only a streak of 
inght will appear, but immediately 
upon turning on the current this streak 
will be broken up into a series of regu- 
lar waves, flatter or sharper according. 
to the speed with whieh the mirror is 
rocked. After carefully noting the 
wave form, counect the receiver with 
the primary of an ordinary medieal 
coil, across the make-and-break, and 
note the marked difference in the 

ves. 
By replacing the receiver with a 
block of wood having a circular depres- 
sion, about 2 in & in. 


diameter and 1% 
deep, over which is pasted a disk of 
smooth paper, the waves set up by the 
human voice may be observed if the 
talking is done loudly and close to the 
disk, nection in this case 


he gas c 
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is made from the back of the block, as 
shown. As the several vowels ‘are 

vunded, the characteristic wave from 
ach will be seen in the mirror. It is 
so interesting to increase the pitch 
of the voice and note how much finer 
the waves become. 
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Photographing Electric Sparks 


Electric sparks may be photographed 
with simple equipment, and the process 
offers a diversion fre the common 
ubjects for photography. ‘The mate- 
ry are a spark coil and cur 
nurce, a photographic plate, fa- 
s for developing it, and a sheet of 
tin foil, ‘The illustration shows a typi- 
photograph of an clectric spark, 
and the ossible is unlimited. 
which must be per- 
k room with a ruby 
as follows: Over the mouth 
of a’ small glass bottle, partly filled 
with taleum powder, tie a picce of 
loth, to act as 4 sieve, Arrange 
1 cet of tin 
foil lying, «da photographie plate 
on Lop of it, coated side upward. 
Spread a thin layer of the powder on 
the plate, Uirough the sieve. Attach 
a needle to an electric wire and fix the 
other end of the 
vire to one of 
the secondary 
posts of the 
spark coil, At- 
tach a second 
wire to the other 
post of the spark 
coil and to the 
sheet of tin foil. 
Care must be 
taken in handling 
the needle that only the insulated por- 
nere it is joined to the wire, 
omes in contact with the fingers, or a 
shock may result, - Place the point of 
the ncedfe near the middle of the plate 
and turn on the current, permitting it 
to produce a spark of not more than 
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one second’s duration. If the e 
is longer than that 
be satisfactory. Wipe off the powder 
and develop the plats. If care has 
been taken in the process, a photo- 
graph similar to the one shown in the 
illustration will result. 


THE BOY MECHANIC ~ 1919 
Lightning Switch for Wireless Acrials 
Amateur wireless operators often 


cannot allord to buy a lightning switch 
such as is required to ground the aerial 


when not in use. ‘The sketch shows 
such a device, which was made of a 
marble fitted with copper strips 
cut from discarded half-tone plates. 
The b 
to the 


cuds through which bolts were p: 
to fasten the small brackets supporting 
the crossbar. 


in. long, 
strips were 
fastened together with small bolts and 
drilled through one end of 
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$ the pivot for the switch, ‘The 
strips were bent to form a 34-in. 
, through which holes were bored 
astening to the base. The J-in. 
were clamped between’ the 
kets 2t their lower ends to pro- 
vide a slot for the crossbar. ‘The bolts, 
by which the brackets were clamped 
together, were provided with binding 
nuts to which the wires were con= 
cted. A handle might be fixed to the 
crossbar, but this is not essential, 


THE BOY MECHANIC ~ 1919 
A Bell-Ringing Mail Box 


‘The annoyance of watching for the 
al of the mailman was over 
by the fitting of an elec 
alarm to the mail box, as 
shown in the sketch, 
= A strip of metal, 
‘A, was pivoted in 
the box and 
weighted on one 
end. A bell, B, 
was wired to dry. 
cells in the box 
below the con- 
for the 
When the 
Se mail is dropped 
in the box the end A is 
forced down, forming an 
electrical contact and com- 
pleting the circuit from the 
cells C through the wire D and 
kk through the wire IE. When the 
removed the weight raises the 
metal strip—James E. Noble, Ports- 
mouth, Canada 
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A Simple Polarity Indicator 


An ordinary compass, fitted flush in 
ooden frame as shown in the sketel 
iorms the basis for the polarity indi 

tor described. ‘The N, or north, and 
or south, points of the compass 
wild run lengthwise with the frame, 
with the former on the end farthest 
from the binding posts, Cand D. Five 
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turns of No. 18 gauge, or any similar, 
e are wound IGugthwise around the 
nd over the compass. The ends 
of the wires terminate at the two bind 
ing posts, Begin at Cand wind toward 
the compass, binding the wire at D. 

If the two ends of a wire are free, 
and it is desired to know whether there 
js any current present, and if so, its 
polarity, fasten one wire to the post C 
nd the other to D. Before conueet- 
ing the wires, hold the compass and 
frame in such'a way that the needle 
over the N point on the compass dial. 
If, after the wires are connected, the 
needle moves, there is a current flow- 
ing. Lf the needle is deflected toward 
the east, the neg-_ 
live wire is 0 
deflect- 
cd toward the 
west, the posi- 
tive wire is on C. 


the p 
is covered by 3 
floor, ¢ or molding, hold the 
compass as explained, and either di 
rectly above or below the wire. ‘Then 
tur on the current. If the instrument 
is above the wire, the wire exte 
parallel with it north and south, and 
the necdle is deflected toward the west, 
the current is lowing from the north 
to the south end of the wire. If the 
. ng cast and west and the needle 
s deflected to the west, the current is 
running from west to east. 

If the wire runs on a diagonal be- 
tween the directions mentioned, and 
the needle is deflected toward the west, 
the current is owing from the quad- 
rant between N and W on the compas 
dial toward the quadrant between S 
and E. If the instrument is held over 
the wire and the needle is deflected to- 
ward E, the polarity is the opposite 
to that last indicateé. Should the iu 
strument be held helow the wire, if 
the needle goes toward W, it is eq 
lent to going toward E when above the 
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IL. Sterling Parker, Brooklyn, 
New York, F eae 
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To Tell When Aerial is Grounded 


Aerial grounding switches should al- 

ways he attached to the outside of the 
Iding, and. this arrang 

Lor aust open 


) AERIAL 
the window 


Hy ef maice’ a 
trip outdoors 
a parteny- to make cet 


1 that the 
switch has 
heen Uirown 
to ground the 


ersome in bad 
weather, 
as the oper 


Pusie puro (9) 


ly” provid- 
ing the switeh, 
with contact 


heeting then 
to a bell cir 
cuit in. the 
manner ind 


comer rome! 


cated, this inconvenience 
A hole drilled Uhrough th 
on each side of the kw be 

ground clip and the kuife base, 
bolt is provided for each hole, 
overlapping spring-brass contact 
ps are elevated from the base by hard- 
er washers, two being used under 
nd three under the upper 
es to the bell are soldered 
and brought inside the 
the hell and button are 
ed in some place convenient to 
strument table. When the aerial 


the lower elip 
one. The wi 


‘founded, the contact clips are pressed 
wether by the swith kui s closes: 
the break in the bell cireuit, and to prove 


lishuent of a ground it is only 
cessary to press the bell button, Tf 
bell docs not ring it indicates the 
rial has not heen grounded.—F. L, Brit- 
al il. 
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A Simple Wireless Detector 


A cheap and serviceable wireless de- 
tector was made from odds and ends 
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such as any amateur can obtain. The 
hase was made of wood, saturated in 
paraffin, ‘The mineral eup isa brass cap 

a cartridge fuse. “The upright was 


KS) 


‘This Went, Wire 
nsily Goth 


Detector wae Mad 
0 fn the Boy's We 


pide of a piece of copper, M by 444 in 
Jong, and is fastened to the base by 
ai old-hattery binding post. The spring 
which supports the cat whisker is made 
of a strip of copper, %2 in. by Yo in. 
wide, ‘The cat whisker is soldered to 
the spring, aud the spring is bolted to 
the upright, ‘The setserew, whieh regu 
lates the pressure of the’ ¢: sker 
upon the mineral, works in a nut, sol- 
dered over a hole in the top of the 
upright. «The cat whisker is made of 
No. 22 gauge bare copper wire. ‘The 
connection between the cup and the 
battery binding post, at the front edge, 
is made on the under side of the base, 
—Charles Brinkmann, Chicago, IL, 
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Renewing « Radio Crystal 


When the galena efystal of a small 
adio set has become dull and dirt 
that it is almost impossible to find a § 
sitive spot, a simple but very effecti 
method ean be used to renew 

‘The mounted erystal should be held 
over a flame, in an old spoon, until the 
metal begins to run. The crystal can 
then be turned over with a piece of wire, 
thus exposing an entirely new sensitive 
area. A mold can be used to keep the 
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melted metal in the original shape and 
size, so that it will fit in the detector cup. 
Care should be taken not to heat the 
metal too much beyond the melting 
point, as this will impair the sensitiveness 
of the crystal. 

‘THE BOY MECHANIC - 1925 

Neat Tips on Wires 


In order to have the wiring look neat 
io set, or other instrument being 

le, all wires with visible connection to 
binding posts 
should be 
wound with 
small bare 
ire to pre 
the insu- 
from 
out. 


wire, the 
ding of the 
p started 
1a piece of bare wire of small 
xd the neat finished effect, Fig. 2 

jes the method of making a tip for 
ing to another style of binding 


post. t a connection that is 
especivily usetul wher the wire is to be 
frequently connected to or disconnected 


from « binding post. 
THE BOY MECHANIC ~ 1928 
An Electric Insect Killer 


By C. FISKE 


LTHOUGH the 110-volt house-light- 

¢ current is ordinarily not fatal to 
it is very effective for 
I animals and insect 
ance of these bouti 
In less than that of the hum 
ins the effect 
insect kille 


atts is 
no attention, as 
it is automatic in its action, and there is 
no danger in having it connected con- 
tinually. 

he killer cousists of a 10 by 12. 
ble with copper wire wound 
vit. The edyes are nicked with a file to 
hold the wire in place securely. Care must 
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soLwEneo ~ 


anass | 
Breckey 


eincu 
Breaker 
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\ goats norcneo 
Sat rice 


“an 


be taken to get the nicks about 1¢ in. 
part so that the wires will run close to 
cach other but will not act 
‘The wire used for this purpose 
ably No. 18 and i must, of 
hare, . 


screws at opposite corners 
prevent the wires from w 
heads of these screws project 
below the slab to prevent t 
touching the surface of the table upos 
which it is laid, and singie screws are pro- 
vided on the other two curuers so that: 
the slib will rest solidl 

As soon as an insect 
the wired surfs 
sugar or other attractive bait is spread 
a lure, it touches two wires of opposite 
polarity,and this allows a sufficient amount 


of current to flow through its body to kill it 
ineta 


It is not 
of the 


visable to connect the wires 
lab directly to the lighting circuit 
all piece of meisl, accidentally 


dropped on the wires, will blow a fuse. A 
sill breaker should be provided 
to prevent this. ‘The construction of a 
simple oue is 
shown in the 
Tower Ieft- 
hand detail, 
IL consists of 
a solenoid 
ule by wind- 
ing an ordi- 


trie Insect Killer, Which Uses House-Lighting Current, and Ias Been Found Very Effectiv 
Chreuit Breaker Protects the Fuses in Case Too. Mw 


‘A Small 


‘Current Flows 


‘i jo vous, 
——F 
SS 
nary thread 
spool full of 
No. 22 single 


iion-cov- 
ered copper 


wire, and using a small wire nail, with th 


head chpped olf, as a plunger. ‘The sole- 
noid is mounted’on a brass bracket, which 
is heut to the shape shown, and screwed to 
a wooden base. rough this bracket, 


directly wader the hole in the spool, a hole 
THE BOY MECHANIC ~ 1925 


Dead-End Switch for Inductances 


to short-cireu 


the unused turns of the 
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inductance. The switch illustrated can 
he added to the set wi 
the existing 
ligible cost, 


the panel. 
Small pieces 
of brass, bent 
to a right 
angle, are 
drilled and 
fastened un- 
der the head 
of each con- 
tact-point 
serew, to pro 
vide ‘positive 
contacts for 
the spring- 
brass wiper. 
A little care 
essary to insure th 
is placed correctl 


t each contact 
id that the 


pices 
wiper is in the proper position, ré 
to the regular switch contactor, to short- 
circuit the unused turns and to touch all 
the contact pieces. 


This switch 
tipoint switch 
nged in an 
ade by a rotal 


be used with any mul- 
which the points are 
re, and where contact is 
ing switch arm, 
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Wheatstone Bridge for Coil Winding 


coils that must pos- 
istance, or to wind a 


wind electrics 
certain 


will 


s 
coil th: 
nother, are real problems to the experi 


er ‘unless he 


bridge, by name at 
ly represented by four 
tances in a diamond-shaped figure, 
1 battery conuected at two of th 
points of the diamond and a galvanome- 
e other two. When there 
passing through the meter, 
tthe four resistances are 
ind in proportion; that is, A 
is to Bas C is to D. voltage of 
the battery and the markings om the in- 
sirument need not be known or correct, 

the accuracy of the result does not de= 
pend on them. Fig. 1 shows a method of 
applying the bridge principle to a coil as 
it is being wound, so that one may know 


is usu 


balanced, 


Tl 
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‘con, BEING WOUND, 


Va 


RESISTANCE 


Ne 


ATTERY 
Tie.t 


“~T0 © 
‘9PRING CUP 
| 
peace 


weeote 7 oer) 


fie.2 contact TOOL, 


supely oF wine GRioGe CIRCUIT 


nding a Coll of Wire to a Certain 
ary ‘Task, When the Whentstor 
illustrated 3" Used 


sistance Ts an 
‘Bridge 


just to cut off the wire to get 
the right resistance. ‘The galvanometer 
should, of course, be as sensitive as pos- 
sible; it is not dificult to make one from 
a compass and a coil or two, or an ex- 


nt be obtained by 
f ny 


the resist iN 
kood mov voltmeter, or by ¢ 
necting direct to the meter 'so as to by- 

ss the resistance. The resist A, 
and € must be of known value, if the 
to be made a definite nuniber of 
but if any one of the of 
Known resistance, two more can be made 
equal to it, by using ordinary bridge 
methods, so’ that only one known resist- 
ance is necessary at the start. 

In the figure, the coil being wound 
forms side D of the bridge; the inner 
end, or that next the meter, is grounded 
on the dead center of the lathe or wind- 
ing fixture, and a temporary contact is 
made with ‘the last turn wound by pierc- 
ing the insulation, ‘The pedal’ switeh 
shown serves two purposes: Tt connects 
the battery in the circuit after the contact 
is made at D, and, as the pedal is further 
depressed, shor tance, This 
resistance is in series with the battery, 
and should be high enough to protect the 
meter from the high current which will 
result if the four sides of the bridge are 
much out of balance. When the fir 
contact of the pedal switch closes and i 
is seen that only a small deflection ap- 
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pears on the meter, then the pedal can 
he pressed farther down, shorte: 
the resistance and giving greater 
we the coil resistance 
A,B, and C, Fig. 2 
shows a simple and handy tool for mak- 
ing the contact at D. “Two pieces of 
fiber or hardwood are pivoted together 
at the middle; one is notched, and 
through the other a sharp steel needle is 
which is connected to the wire 
leading to the bridge. By laying the 
magnet wire in the notch and gently 
closing the needle point ag 
point will pierce the insulation sufi 
to make contact, but without damage of 
¥ importance to the cotton or enamel 
insulation, 
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Block for Multiple Rac 


1925 


phones 


When more than one set of phones are 
used with a radio set, they should be con- 
is so best to shunt 


Fixe CONDENSER 
USING Two PHONES. 


sino ene PHONE 


Bede for Connestn 
Bhonea sto the. ad 
Phones is Increased 

‘Tener’ seross 


‘One 


a small fixed condenser across the circuit, 
in the diagra 
he block 


st is of the 
nid is felt “blind” mot lre- 
the ‘The two 


ing. connected 


cond binding posts. are 
nected 
The po 


part, 

connected 

When only 

‘d, the tips 
r 


side ones. 
Hones isu 


the end pe 
when two sets ar siections 
made Michel, 


y Gi 
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THE BOY MECHANIC — 1919 


Cage-Type Aerial Highly Recommended 
to Amateurs 


‘The cage type of acri ing con- 
siderable favor with commercial and am: 
teur operators, as it is easy to construct, 
economical in’ the number of insulators 
required, eliminate: ouble due to 
poorly soldered joints, oceupies less space, 
and offers less resistance to the wind than 
the old flat-top tspe. Height 


cage type, which adds to the capacity. of 
the aerial, With this kind of antenna 
i ble to get greatly 


10 wt 


‘BIcyeLE RIMS oR HOOP 


msucator' 


is Highly, Recommended to 


Mat etent Type Yor 
Bap: Meter Wave Length 
sed range of ‘tion on 200 meters, 
A good ground system is. required, and 
ot be obtained without 
much attention to the ground- 
Sto any other detail of the trans- 
mitting equipment. Either a suspended 
counterpoise or buried ground should be 
used, the latter being formed by buryis 
0-it, lengths of No. 14 bare copper wire 
in the ground, the wires being laid to 
der the aerial, ‘This size 
re is also used in the con- 
we acl da long 


ad 


hare copper 
struction of the ca 
insulator is used at each end of the cag 


ial, 


the spreaders or loops are made of heavy 
wire, or discarded bicycle rims, which are 

it and strong, can be used, the separate 
wires forming the cage being secured to 
the hoops by several turns of wi 
then solders The ends of the wires are 
‘ther, carefully soldered, and 
curely to the insulators. The 
es are soldered to the cage 
and too much emphasis can hardly. 
iced on the necessity of careful sol- 
s, as loose joints greatly reduce effi- 
All guy wires Siould be “broken 
ith small insulators. The masts 
that support the aerial should both be of 
the same Iength so that each end of the 
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aerial will be the same distance from the 
ground. 


THE BOY MECHANIC - 1925 
A-High-Tone Radio Buzzer 
A buzzer with a clear, high-pitched 


tone is very desirable for radio-testing 
purposes, but, while it can be bought, 


10 amoma posts 


Wear 


withont exhausting 


nade buzzer ithast 
sill, and is. py 
Nashlight-battery servi 


The 
ile front 


gets are wound 
32 arom 


ro 


s left heaween the disks for th 
inner, whi af No. insulated 
wire; No. 30 wire, whieh is a trifle larger, 
cur also be sed, if necesstry. Wind the 
ree between the disks 
bring the ends v 
illed in the disks, as show 
together the ends of the wire 
‘in the winding. One of the 
wires is grounded to the metal 
and the other is connected to a 


sile 
frame, 


y still spring steel is 
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used for the vibrator, which 
the frame with a screw 
washers, ‘The tensio 
presses against the 
ints from spark cei 
old, which c: 
at almost 


is mounted 

nd two sinall 
screw merely 
vibrator, Contact 
ther new ones 
ined for the 
i are soldered 
to the vibrator et screw. 

A piece of thick sheet brass or iron is 
cut to the pattern shown; then the neces 
sary holes are drilled and tapped as in- 

tap being used for the 
The serew holes at the center 
can be made to any con= 
3 these holes are for the 
fasten the instrument to its 
hase. The bracket for hol 
ct screw is made fro 


dicated, a, & 
threads. 


ate piece 
After. the 
hasbeen 


the contact 


serew 
drilled and tapped, a slot is cut through 


the bracket, and the ends squeezed to- 
ether a little, to make a tight fit on the 
serew prevent it from working loose. 
After “all holes lave been drilled and 
tapped, the frame is bent up as indicated 
hy the dovicd lines. Two binding posts 
used for convecting the wires to the 

d_-cont ew bracket—Ha 
ay, Independence, Ta, 
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A Simple Radio- 

Transmitting Set 
By F. L. BRITTIN 


SIMPLE. spark-coil radio- 
£% Cing set can be used where mes 
are to be sent over a short 
plete outfit can be put into a’ small 
suitease, and is well adapted to the needs 
‘of outers in motor ears or boats, and for 
-scout field w 
hie necessary 
the set are the Tolle 
i rk coi 

ased, good results ha 
a obtained for distances up to 16 
es with the 
ard light 


purpos 
may be made from 

mounted in 
two upright fiber p ondenser ant! 
helix will also be needed; the condenser 
es up the whieh is then dis 
‘ged across ‘k gap, and pro- 
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tare thrown 
a in the form 


rea he made from 
plates with sheets of 
foil between them. Old 4 by S-in, or 5 
photographie ives, fro 
vbich the emulsion has been removed, 
will an the tinfoil 
sheets jer than the 
plates, and 
Tor connecting 


‘The condens 
number of glas: 


of foil 


nd six glass 
semblin} 


hind the unit together 
box, filling the surround- 
space with melted. insu com 
pound, er psrafiin, to make a compact 
wiiele for a portsble set, If the trans- 
to be stationary. the condenser 
supported on wooden blocks in a 


yan, into” whi h insulating or 
truisformer oil to cover the unit is 
poured. Any desired capacity can be ob- 


tained by adding th 
condensers, 
he helix consists of 


Proper number of 


turns of No. 


cis 
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AEEinn WC,  Y 


suss.eue 


PER 
‘Tae ron Spay 


., Making 1 
Beate 


14 bare-copper wire, which is wound 
around a grooved bakelite tube, 4 in, in 
il 7 in, long, Spring’ clips are 
ed to the wires’ from the aerial, 
ad spark gap, as shown in the 
diagram, Four dry cells give good re- 
sults for short-distance work, When 
are used, they may be conuected 
as shown in the upper part of 
ig; another method of connect- 
ing them is in series-multiple, as shown in 
the insert. ‘This distributes'the load, and 
makes the battery last longer. 
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Resistance Units from Film Spools 


Fine resistance units for the use of 
electrical experimenters can be made 
from old film 


spools, The risroo. 
ccan he (P2085 senna amass 
had from any end 


om these that 
the re 
wire is wound, 
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the ends be- 
ing soldered to the metal flanges of the 
spool. A holder, such as the one shown 
in the drawing, is used, and consequently 
all the resistance spools must be the same. 
th, By winding a number of spools 
ha varying number of turns of resist 
and marking the known resist= 
ance on them, it is a very simple inatter 
to substitute ‘one spoot for a 
inserting it between the clips, 
manner as a cartridge fuse. 
the spools bearing against the clips are 
polished bright, to provide a good. cos 


tact, and the clips should press tightly 
against them, 


Novel Radio-Rheostat Mounting 
When ma 


dio set that was 
tended to be et as possible, it 
was discovered that it was out of the 
question to 
mount the 
panel-type Pane] 
theostat inthe | *NOB RMECOrAT 5 


usual manner, 4 
The difliculty | conrace 
was overcome iS 


hy using a 
in 


e wire 
is molded into 
the knob aud 
mounting it 
horizontally 
instead of ver: 
tically, A slot 
wats ett int the 
panel, tirrough 
i the rheostat knob projected 
in, ‘Thus the knob could casi 


anv desired adjustment, 
THE BOY MECHANIC ~ 1825 
Simple Mounting for Small Motor 


When using a small clectric-battery 


motor for dilferent experiments in the 
3 lab 


generally 
found that 
the units, 
when con- 


nected in the 
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2 cop 


two, the mo- 


ee 
fii (Seren), 
the top: 


Se 
dry cell 


by means of two steel, brass, or copper 
strips, attached to the underside of the 
miotor base, bent as shown, and clamped 
to the binding posts of the battery. A 
ch of the type illustrated, or of any 
her type desired, is connected to the 

ling posts on the base of the motor, 


bi 
so that the latter can be started and 


W. A, Saul, Cam- 


stopped as desired. 


bridge, M 
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A Small Electrically 


Heated Steam Boiler 
By A. N. CAPRON 


REAT many amateur mech 
frequent need of some 
tus that will supply steam under light 
pressure for the operation of mode! en 
ines, Lurbit nd stich ins idental work 
opening. storage batteries: and itis 
for just such purposes that the electrically 
shown in the drawing was 


thenware bottle, or jug, of 
obtained; this is cut 
the base, the opera- 
asiest performed on an emery 
of hard carbon are 


dimensions shown in the drawing, 
hottom rier piece being cut a 


di 


ss studs whieh 1 
Tengths of 

re screwed into. the holes 

yer they may be held by 

sof snall metal pins 

The carbow heating eleme: 


sare to be 
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Gin he ace Heme STEAM ounsr 


Gincwtanon — 


‘etvae 


a i { 


i 4 4 


To no-vorr HES reacnenison neo 

ete if ‘Aho oumtoe OAs 

NEAIDUR, CORD i ‘Ou ane? 
oun, Pour 


mone view or wower 
sure nace SECTION OF BOILER’ 


Ic fmaeue Mechanics Laboratory, Which will Supply Sulcten 
Experimental Engines, © fice Dangers” "i 


1 toether in the bottom of the a similar disk of soft rubber being used 
arthenware cup so that there is Me in, to prevent escape of steam or water, The 
between them, aud holes to top of the hoiler is equipped with 
the studs tnust be «drilled through the bot- Fe and the other nccessary fitti 
tom. “Thy first chip cluding a vent for filling the boiler, are 


+ ping off the ghz the holes 
With a tovist drill kest 
turpentine, ‘The hoies i 
at boiler is made from s 
or iron to correspond \ 
of the earthenware jar, as s 
alrawing, with a horizontal support for the 
jar ty Fest upon, 

‘This latter piece, wh 
of the fire box, is’ drille 
clearance for the studs and 


ete to the boiler shell, Tt 
vet this p 


brazed or 


pearance of fire 
amderneath the boiler colored miniature 
may be mounted in the fire box, as 
ties top: ated, or by placing the light behind 
Ran Evevaniple a fire door th: openings covered with 
TeniLbe tee red and orange glass. 

inte ‘The efficiency of such a boiler is quite 


oe high; the water enters through the four 

the open spaces in the bottom of the outer 

the boiler shell and arbon and is heated sit ascends through 

e bottom, the scam should be BObAecoIeIae seta liege Bune dele 
2 ae Se Soutt be nent. The water is heated to the boiling 

ing would D9ilt by its own resistance to the passage 


of current through it, ‘The fire danger 

that attends the usual alcohol lamp. is 
nated, and if the boiler goes dry, 

the current is automatically shut off. 


nt is then 


placed d from the 
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An Oscillation Transformer 
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hout undue heating at the g: 
perienced with the old-style helix. The 
pancake transformer has. made possible 
some remarkable records in amateur sta- 
as THE BOY MECHANIC - 1925 tions and nearly all of the 
oo AE recoril holders use it, 
y ¢ The woodwork may be 
iety of wood, 
ined and finished to 
faction of the 
; poplar or birch 
be found easy to 
nd will take a 
any finish 
The base and_ up 
are eut to the dime 
n, and assembled 


as ex- 


portant part of an 


geval 


brass rod is threaded and 
provided with a washer 
nd nut at each end. 
wo wooden disks are 
screwed to the back of 
both primary. and. sec- 
ondary erosspieces with 
ein. “screws, and the 
crosspieces ate slotted to 
ake the required num 
of turns of ribbon, 
ribbon may be of 
about Mo in, thick 
y be made up from 
ieces soldered to- 
n one length, from 
supplies. Clamps, in 
ie oden strips, for hold- 
ing the turns in place are fastened over 
the slots, so that there is no possibility 
pf the ribbon. working out of position, A 
1s post may Le used at each outside 
desired, the lead wires 
rial being soldered 
clips, or clips ean be 
points. ‘The clips from an old 
make ideal contacts—F. L, 
go, Il, 


wee snacagem 


A Simple and. Ba 
‘cake Ty 


niitting set, and thes 


per or b 
the market; the best ki 


i in. wide; it 
amber of ‘sho 
or bought 


or 
pure and 
sharply t 
sont interferene 

ne 
s rod 


sakes qui 
and the full 
1 be util 


of the transmitter «: 
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‘Two sets of wires are run from the 
io set to the garage, each set ter 

ting, at the garage end, in a plug 

ill fit in the dash-lamp socket on 
the car and truck. The house ends of 
the wires are connected to the set in 
place of the B-battery. When the two 
motors are brought in in the evening, the 
that are housed in a nearby sh bulbs are removed and the wires 


Using Auto Battery as B-Battery 


Knowing the inefficiency and  weak- 
ness of the ordivary radio B-battery 
that the performance of the F: 
thi 
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‘This arrangement gives a 
B-battery of great pow: 
at is used fo step down the voltage 
at found to be the most efficient 
the 

used, 


pinged 


nt drawn, 
from the storage batteries is, of course, 
restored the next day, when ‘the motors 
A, Wall, Bedford, 
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fone end to accommodate the s 
blades, The blades are soldered into the 
slots, and, although supported for only 
half their width, as shown, are sufficiently 

gid to stand without additional support. 
‘The combination blower and heater is 
held to the electric motor by strips 
screwed to the blower and to the motor 
shell. 

To make the heating unit, obtain a 


How to Make an Electric Hair Drier 
By A. H. SCOTT 


Wy parts of the electric hair 

ated that require to be 
“ blow unit 
over which the air is driven to raise it 
{a a temperature high enough for speedy 
drying. 


‘Two picces of sheet brass, as illustrated, 
the 


will be required 


housin well 


fo 


ides of the fan 
trip of the same 


fan hub, or hearing, i 


jade from a picce 
of round brass or 


iron, slotted across 


FAN BLADE 


An Blecteic Mair Drier Mage fcoin a Small Blece 
ietan Moves A) Blower tnelde the Sheet. tears 


eg he Air over an Eley seal Re 
In Raising It to a ‘Temperature 
Micient for Quick Drying 


ing tube such as used 
in ordinary house wiring, with an out- 


meter of 1 in, This tube is cut 
from the shoulder end, and 


‘0 that there will be a space 
in, between Uurns, to prevent 
short-cireniting. ‘The ends of the first 
last turns should be passed through 
holes drilled through the tube. 
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When drilling the tube, it should be 
plugged with wood and’held in a vise, 
the’ jaws of which are protected with 
wood; an or ry twist drill is used. 
‘The leads connecting the heating unit to 
the cireuit_must_be ashestos-covered. 
The heating unit should be centered out 
of contact with the blower housing. This 
is done with two brass rings, it cach 
end of the tube, cut from Lin, brass pipe. 
‘These rings should fit snugly over the 
ends of the porcelain tube and be insu- 
lated from the winding by asbestos wash- 
crs, The rings are tapped at opposite 
sides to receive four machine screws. 


When assembling the blower, care 
should be taken to avoid projecting 
crews that would catch the blades. The 


finished drier can be provided with a 
wooden handle, and this can be clamped 
to an iron base in the manner illustrated, 
so that it can be used either in the hand 


or upon a table. 
THE BOY MECHANIC 1925 
Switch to Brighten Auto Headlights 


On a light automobile where the head- 


lights are supplied with current generated 
by the magneto, the lamps usually burn 
SECT won 

pect sor 


wee es 


SwitcHt OF cONTACT-spruNG TYPE 
Re aks itn Monn = 


With This Wieing. One Headlight of a Light Car wi 
wis 7 iat of Light Car wit 


Brightly While the Car" Huns at Slow Speeds 


ightly when the ear is rann 
car at slow speeds. For country driv- 
ing, or wherever a bright light is desired 
with the car traveling at moderately slow 
speed, as t for lighting 
one Tre ly may be made by 
push button, such as used for 
the horn, on the left side of the clutch 
pedal, running one wire from the button 
toa ground on the ear frame, and another 
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fo the light, as shown in the diagram, 
When this button is pressed, the current 
flows only through the right lamp, causing 
it to burn brightly, The position of the 
button requires the use of the left foot 
to depress it, and consequently the car 
cannot be placed in low gear and the 
miotor raced without releasing the pres- 
n the button, as otherwise the heavy 
‘ould burn out the bulbs—G. A. 
ington, D. C, 
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A Simple Electrical-Resistance Coil 


evil for 

1) Je by any 

nn from a length of stovepipe, suit. 

ably insulated 

@ wound 

with 
ance wire, 

An 18-in, 
length of 5Y4- 
in.” stovepipe 
is the founda- 
tion for the 
coil, and this 
s covered 
with a piece 
estos, cement= 
ye with 
(sodium sii 
resistance is comp 


glass 


e. the turns heing spaced about 
brass rod, hell at its 
in insulators, is sp 


from the winding. 
ured to. the opposite 
ends of the stovepipe by wire luops The 
rend of the rod i: ed to one 
1 the npper 
e resistance winding connected 
nding post. A strip of still sheet 
ut ty by Poby 3 in, is bent ‘to 


ps 


The re 
iis controlled by 

he up or down 

he required for Un 
npleted, the resist: c 
ce of ashestos, fiber, oF 
Howe, Los 


GRANDDAD'S ELCTRICITY BOOK 
‘THE BOY MECHANIC - 1925 
“Forming” Electrolytic Rectifier Plates 


‘The operation of an electrolytic reeti- 
fier depends upon the formation of an 
insulating film on the aluminum plates 
when the current flows from the electro- 
Iyte to the plate, thus opening the cireuit. 

A current 
from the plate 
to the solu- 
tion will dis- 
sipate this 
film and per- 
mit the cur 
rent to pass. 
Tt is necessary 


pA DEEP LAMPS 


obd¢ 
NOWOUT AG LINE 
aera 


RECTIFIER CELL 


ALUMINIUM 


ic rectilier, described 
March, 1920, number, 
has the p ted to the line, lence 

sive current, will flow until the p 

ed. ‘The formation m: 
brought about by the heavy current in due 
course, but the preferred method is to 
connect the device as shown in the dia- 

, 

‘The cell is left connected, as shown, 
until the lamps go out, ing that 
the film is formed and the cirewit is open. 
length of time required for this 

n varies greatly, depending upon 
the grade of alumi ‘omte plates 
will form at y ly. the first 
current, others take an how 
formation can be hast 
the surface of the plal 

When in use, the dev 
over four ampere: 
the plate formatic 
will be to th 


fon page 459 of th 


Ha Tittle 
and the more perfect 
the close ent 
figcute. 


grain showy 
Owing to th 
num are somet 


prop 
phates not for nit, it is ad- 
visable lo try another electrolyte. A com- 


mon one consists of a saturated solutios 
of ammonium phosphate. to which is 
added a few drops of acid to reduce the 
resistance. The plates should also be 
ormied in this solution. ‘There is no qu 
tian of the rectifier working properly once 
the plates are formed, 
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A Simple Dimming Switch 


The drawing shows a very sensiti 
simple dimming switch for use w 
electric incandescent Iamp, ino 
where a dim light must be kept bu 
constantly. A hard-fiber, or bakelite, rod 
is turned down, as shown, to form a 
plunger, leaving 

ughofthe 
ameter 

to form a head, 
histhen 


tapped hole in the 
mereury container, 
latter consists 
nother piece of 
rod which is bored 
and tapped. the di- 
ameter of the hole 
below the thread 
htly larger than the plunger. 
plunger is drilled, along the verti 
xis, with a Ye-in. drill, a copper wire 
am through the hol 


ide of the plunger, being firmly 
the bottom and led int at the 
{up through another Yie-in, hole parallel- 
nter one, At the bottom of the 
tity of mercury is 
's the container is screwed up- 
ward, the mercury rises in the annular 
ace between phinger and container, so 
the current flows through less of the 
resistance wire, thus increasing the cur- 
strength until full light is obtained. 
4 the container downward, of 
wise, Feverses (his | This ype 
of switch has been successfully used on 
tors and baking ovens, in addition. 
—W. Burr Bennett, Honesdale, 
Pennsylvania, 
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How to Build an Adjustable Bridging 
Condenser 


An adjustable bridging condenser for 


uuismission sets 
used for this purpose, 
he of the b 
cl: 
with 500 volts of direct current before 
installation, This condenser works nicely 


but when 
should 


up of 2-in, s of tinfoil, clamped 
between 2U4-in, square mica sheets, Make 
with five shects of foil and the 
ig seven with three sheets of foil 
¢ foil sheets are cut out with a 
e edge which projects beyond 
plates, 


the mic: 3 
In assembling the first unit, an 


a 
sheet is laid on the table, a tinfoil sheet 
placed on it with the tab projecting to 
the right, another mica sheet placed on 
top, and’ the next tinfoil sheet placed 
with the tb pointing to the 
on until the five sheets of { 
sheets of mica are assembled. 
ing units are assembled i 
tabs of the alternate sheets 
being brought out at opposite 
At bling each unit, bind it with 
clectr 
her of units together 
plates and impregnate with 
foil tabs are all brought tos 


ease 


n’s tape, or bolt the whole num- 
vetween 


mictal 
e 
er at the 


‘CONDENSER UNIT 
BAKELITE ToP- 


4 
I 


im 


2 
“Crs 


SWITCH BLADE, 


‘An. Eificiowt Bridging: Condenser That ca Easily be 

Dutt ae Low Cost and Thee will Work Well ix the 

Ground: Lind ef Continwous-Wave Sere: it Works 

Wisely in Receiving Sets and can be Made in Various 
‘Capacities 
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ends and a lead wire soldered to cach, 
the whole being bridged at the back, as 
shown, and the leads brought out to con- 

the bakelite top of the cabinet; 
16 poiats are uscd, eight of these are idle 
or dead taps, and’ merely serve to carry 
the switch blade smoothly. The switch 
blade is formed from sheet aluminum and 
serewed to the underside of the switch 
knob. If sheet aluminum is not to be 
had, tise one of the fixed plates of an ordi- 
nary variable condenser, and saw out the 
radial teeth, as chown, The five-sheet 
unit fs connected to the first point, shown 
at the left in the wiring diagram, 

‘The cabinet is made from ¥%-in, stock 
to the dimensions given, and the lead 
wires are brought to binding posts in the 
top. ‘The cabinet should be finished to 
correspond to the finish of the other in- 
struments, This condenser can also be 
back-mounted on the panel, instead of 
making it into a separate unit, if so de- 
sired =F. L. Brittin, Chicago, Il 
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Burglar-Alarm Circuit 


he burglar- 
drawing cannot be pu 
out giving an alarm, 


uit shown 
out of order wi 
‘The only spe 


the 


APPARATUS ‘ALARM L007 
cLoseD cmowr } contacts mito ALARM 
= fee ehoke 


oS 
Ce pe 
N\ 


feonmacts, nie 
‘Acar Te OPENED. 


NerANCES OF 


nmpered 
7) Short-Cigeutted 
we Bell to Ring 


of equal 
id the closed-circuit batter 
cuit completely co 
the relay will remain in- 
e both of the bat- 
tery, positive and 

h end of the rel 
al amounts of resi 
a neutral position with respect to the 
battery and receives no current. Now, 
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should the side of the bridge fort 
alarm loop become un! 
cuited, or broken, the 
through the relay 
operate and ti 

device —C. 


nt would flow 
us, causing it to 
bell, or other 
h, Minneapolis, Minn, 
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How to Make a High-Speed Key 


‘The “bug” or vibrating key has become 
quite popular with radio amateurs, and 
cont no longer be considered the exclusive 


To TRANSroRNER 
‘Slaven Contacts 


ogontnn serene} 


Soran ten 


Wing Kr for the Avoacye 
ile Up front Raslly Obs 
ible" to. Develop Great 
a lop. 


property. of the 
ional operator, 
ised by wi 


mumercial or profes- 
This type of key was 
e-telegr: 8 


improve 

type of ke; of the key is 

from side to side instead of up and d 

and ith a fle practice a p 
ihe a 


his made of 
supported on rubber fe 
res to be run on the 

y the dotted lines 
brator, oF bial 


from 
thin, th 
the like, althou 
shown in the dra: 
blade. ‘The original haudle of the 
removed, and two strips of ba 
att to fort an insulating handl 
s held together by small machine screws, 
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so placed as not to come into contact with 


the blade. A ¥-in. hole is drilled near 
the other end of the blade, 
ported between brackets’ of 
shown; these are formed from 
and the blade is securely fas 


n by a screw. Machine 
I for altaching the brack- 
‘The frout brackets, nea 
the sa e 
dimensions as those hold- 
These bracket 
ip, and each is 


screws are 
ets lo the 


silver contacts are ‘sole 
dered to the tips of these sere and to 
at the points where it makes 
act with the screws, 
Adjustments are easily made when the 
blade is in position, by merely turning the 
thumbserews. When the key assembly is 
completed, one wire is led from the base 
of the contact-point brackets to one of 
the binding posts, and another is led from 
the supporting brackets at the end of the 
blade to the second binding post. Owing 
to the fact that the steel blade always 
tends to straighten itself no switeh is 
lel, because, if the contact points are 
sted to a uniform distance from the 
blade, it will not come into contact with 
them'when not in-use. After the wit 
is completed, and the terminals soldered, 
ly to be connected in series 
pply line leading to the trans- 
L. Brittin, Chicago, I, 
THE BOY MECHANIC - 1925 
Repairing Storage Batteries 
ige batteries may be repaired with- 
out the trouble of removing the jars fro1 
the nd without melting the cross- 


ws in order to 
a sct of 


SEED Te ee 
REBAIED. 


necting bar, as 
shown, and the 

ates Of the de- 
jective cell are 
lifted out after the 
sealing compound 
has been suffi- 
ciently softened. 
After the plates 
have been repaired or the separators re~ 
newed, the crossbar is carefully soldered 
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tate soldering, the ends 
d up slightly and a piece of wood, 
jece of an old separator, is slid under 

which is then cleaned, fluxed, 
nto place, and soldered. 


the eu 
bent ba 
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Variometer-Winding Form 


great conven- 
the form 


cee, © piece is 
proper; it is made of hardwood, the 
radius of the mon whi 


wire is wound be 
jus of the v 
f, less twice the ove 
wire used. A ey 
few inches long, 

le of the form, a 
irger side is recessed to tke the 
shown. This plug 1 of hardwood 
‘or metal,as preferred: it is drilled to ita 


driving pin driven into ih. form, and is 
Drie mth, eounRacis BoE 

Si end of the 

rm, to per 


mit w 


or 


is 
shown, 
portion of 
screw and mut, 


When’ the has been wound, 
the stator Ced with 
the form is dropped inte 
hited or clamped until the 
dry. ‘Then the contracting screw 
tightened, and the form can be remove 
F, Lowe, W: 


a. 
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Four-Way Switch Made from Old 

Automobile Ti 


For low fe circ here there 
are not 
over wh 
uted, an okd timer from a 


hile can easily be converted 
way switeh, 


nd drill a hole through Uy 
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large as the end of the shaft over which 
mer roller fits. Counterbore this 
ugh to take < bolt head, 
imilar depression in the top of 
e; bath should be concentric with, 
the hole. a bolt over which the 
timer roller will just slip, and % in, longer 
than die distance between the hoitom of 
the ha top of the timer shell 
the base. Cut 

the threads the entire length of the bolt 
file the head down to a thickness of about 
J drill small hole 1% in, from 
Push this bolt through the 


Four Blectrica’ Cisenits Cuatrolled from One Switch: 
“The witch is. Made frowr 9 ‘Taken 
a Light Ag 


1 the bottom of the base, and run 

locknut to hold it securely in po 
hen put on the roller, and pin it 

to the bolt through the smail hole, Be 

sure the roller poitts exactly toward one 
le of the 


Connect the bolt head to 
a large binding post in the base, just for~ 
ward of the roller; this is th 
¢ post. Paint an arrow poin 
this post Loward the center. Drill a hole, 
to fit the bolt, through the shell, :place it 

nd run a pencil arot 

ie on the base. 

side the first, ¥f i 
A circular 
out lo serv 
‘of the shell, 
over the 


away 
roove, % in, deep, 
a track for the edge 
Cut a wooden handle to fit 
m, and bolt it 


Hivavse the tate pul 
pring washer, and sun on the mut, 
x the latter down just enough to 

shell in the track and allow it to 
he tumed around easily with the handle. 
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cn the base to the table, or bench, 
drill a hole in it, one on each side of 
ne, ase. 
Connect flexible cords to the timer 
i lowing plenty of slack, and 
through the holes, where’ they 
over the weighted pulley 
shown: cord is then fastened to 
the underside of the bench, Set a knife 
switeh in the ground line beyond the 
hase, 
To oper: 


ic, open the ground switch, 


swing the unmber of the circuit desired 
i toward the arrow, throw 
switel again, and only that circuit will be 


in aperation--L. B. Robbins, Harwich, 
Massachusetts. 
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How to Make a Simple Ammeter 


Sometimes, for experi 
‘or in order to get a rou 
ative amounts of current flowing through 
4 circuit, a simple ammeter is neces: 
where a regular ammieter is not avai 
the one shown in the drawing will answer 
all requirements, 

It is based on the we 


tal_purposes 
jea of compar- 


ical Be 
curate. Re 


‘nought 


principle that 
tract cither the 
permanent a 

tion in whic 
through the 


1 cleetron 
orth or south pole 
cording to the 
current is flow 
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to the vertical piece at the back, place an 

electromagnet, either bought for the pur- 

po: de by winding a number of 

s of wire around an iron bolt; thi 

need not he elaborate so long as it creates 
uctist 

Next, cut out 


about 6 in, long, 


one end and cut an 
wide enough, and of 
to permit the “arm, to 


sw 
cud. 
poi 


with ing, in, from the lower 
The bottom, or blint end, of the 
is fastened to the center of a piece 
gnetized steel, formed in the shape 
are with dius. ‘Then hang 
the arm in position by placing the slot 
ver a serew di Ate the back board, 
that the steel magnet 
1 Y& in. above the coil. ‘The 
ve its Lop surface filed 
down to a knife-edge so that the pointer 
can swing with the least possible amount 
of friction, 
te the electromagnet to the two 
binding posts and then make a seale whieh 
can be lacked to the back under the end of 
the pointer. ‘The instrument should be 
tested with a regular animeter and the 
readings mark ordingly on the scale, 
When using, the instrument in a 
be 
ter of zero poi le, 
et the magnet to the source of 
ion of the electromagnet 
i one end or the other of the 
to it, which will swing the 
to the right or left and 
mount of current—L. B. 
Robbins, Harwich, Mass. 
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Bell Gives Two Distinct Signals 


In the 
customary to use both a bell 
in order to distinguish between signals 

the front and rear doors, By th 
rement deseribed, the — buz: 
ed, and the bell cireuit so mod- 
ied that, 


set 
so that the pointer wi 


steady posit 
at the ¢ 


will then» 
nagnet dow 


n of doorbells it is 
nid a buzzer, 


ton at the 
front door 
pushed, 
buzz when the 
button at the 


GRANDDAD'S ELCTRICITY BOOK 394 


back door is 
rated. 


where the 
ed 
ed! wire, ought out 
through a hele in the base, or a sit under 
the cover of the bell, and the cireuit is 
wired as in the drawing. ‘The clapper is 
adjusted so that the hammer is 32 in, 
from the bell when the armature is at rest, 

Current lows through only one coil of 
the hell when the button at the back door 
is pressed. While the magnetic energy 
of this single core will be’ suflicient to 
operate the armature, the clapper is not 
brought up forcibly enough to have the 
-in, overthrow necessary to strike the 
|. Consequently, instead of ringing, the 
hell simply buzzes, If, however, the 
ton at the front door is pushed, both of 
the bell coils reecive current in the usual 
manner and the elfect of the 


point 


operate 
strikes the bell. 


that the elapp 


If batteries ¢ of a trans- 
former, the cireuit is the same as show 
with the exception that, the interrupter 


contacts are uot short-circuited —II, H. 
Schueckloth, Omaha, Neb. 
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Tested Radio Grounds 
By F. L. BRITTIN 
As GOOD ground system makes g1 


xs possible for ite ruliy enthit- 
The 


punds of the government 


and cover large 
tenr does not give ene) 
ground system; this i 


how good the 
iency is no greater than that of its 
est point. 

Soldered joints and 
ground lead, preferably 
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strand, rubber-insulated type, should be 
d in choosing the best method for 
ng the st fact that the 
th is governed by the length of 
ground lead as well as by the length 
of th I must be taken into consid- 
eration. ‘The total length of the aerial is 
always measured from the far end of the 
I to the ground ching the 
|, the main thi to get a good 
it 
methods use, but those 
the d ing give the best re- 
1 shows te most common 
ig of a 7 or 8-ft. iron red 
arth with the lead to the 
Ww ed to it, A 
hole sak he ‘tvilied through the upper: 
t the point of connection sothat the 
ry be threaded through it before 
ering, thus, insuring 
i 1 


i 
h used systen, 
id consists in ground 
ng to a water pipe hy 
Thi 


although not a 
as the 
jot usually at 
and; a near-by well or 
stern can he used by 
Hetil plat 
preferably copper, to the 
dof the lead, and 
dropping the plate into 
the wate 

the b 


wried-plate 
ad is shown 


gro1 


amber of copper 
nd. the | 
mmon point, One 


ing comaceted at a 
of the best systems in-use is the buried 
counterpoise type, shown in Fig. 5, A 
number of trenches, about 10 or 15 in, 
deep, are dug, radiating in all directions 
under the ad No. 12 bare copper 
wire is buried in them and brought to- 
gether to a common point, whence the 
Iead is taken to the 


buried as there is in the 
the best ground kno: 
used in conn 


especially swiien 
ion with the water grotind 
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ae 


Fig. 3. A type of ground that 
used With excellent results 
ig. 6 cud co 
filled with water, 
ground. A suspended counterpoise 
Tustrated in this consi 
ond acr 


results from this method are good when 
the counterpoise is suspended about 15 
ft above the ground. 

Whenever the ground or aerial is 
cil or altered, the operator should 
use his wave meter to be sure that he is 
keeping x 200-meter limit, and 
should retune his iransmitier, 

Apropos of the 20 
ull amateur sta 
oot down to 


th siasts 


The ama- 
sto be under the 


ing 
tour 
jon ¢ 
es uumotice $ 
ent regulations are not adhered to, 
the result will be tha er laws will 
be passed and enforced. 
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Motorboat Illumination 


ise electricity Ineks the dangerous 
and disagreeable characteristics of oil, it 
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is only natural that its use on motor eraft 


St Ce a 
oe veo ja) 


pee OE Oo 
“ieee a =) 


won ancien Ee = 


OS 
a= Och 


a 


A Heat Arrangement for the Electrie-Lighving System 
Of a Blotorom witomobile: Genera. 
fee cs squlredy 

neney 


of various styles is becoming more and 
ore common. 
The electrical system show: 
casily installed, and 
the eflicie 


can be 
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from a six-volt current. -Also, on ac: 
of the low volta; 
insulated wire «: 
(rouble and expe 
lic conduit. 

A generator having an output of from 
6 to 8 volts, and an amperage of from 
6 to 10, is needed to furnish the 
ing current. ‘This is about the capacity 
of the average automobile generator, and 
as these can’ be picked up cheaply from 

nd secondhand dealers, the cost 


nt 
No. 14 gauge rubbes 


angement should pre 
red to, as the drive is. jnore 
belt’ drive. The stora 


ye al 
sitive t 
Battery” for 


din som 


accessible locker from 


e acid fumes can be 
ation. 

ving shows the appearance of 

the small switchboard and its wiring: ar- 


rangement for use with such a system 
it is divided into four circ 
volt and ammeter, 3 s 
small civeuit breaker. Tt aight be men- 
tioned that the knife switches shown ean 
he replaced by the smaller and neater 
snap switches. Circuit No. 1 takes care 


of the three running lights, 
ho 


vals and 


toilet, alley, bin 
rouble ‘lamp. ‘as desirable, 

No, 3 controls the cabin 
reuit No. 4 ta 
Natural 


whi 
lights, 
the 


All the running fights should be con- 
trolied directly from the switehboard, but 
the oth y be pl key sockets. 
During charging, it will be seen that 
oll and ammeters can be used, pro 

all the lighting circuits 


circuit breaker should be set 
orrect charging current, and will 
care of this However, the 
ret be 


requent! 
the vol 
inserted to prevent the 
jury through a short 
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Removing Enamel Insulation 


Amateur electric 
winding coils with 
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arly with the finer as it is 

difficult to scrape off the insulation 

ing the wire. By passing 

flame of a gas burner 

mes, the cuamel will be melted, 

drop off—Paul 1. Schmidt, Meno, 
Oklshom, 
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Handy Spools for Coil Winding 


A good substantial spool is the first 
step in w Tg y coil for an electro- 
magnet, if it is to be prevented from col- 


ing or “loosening up.” 
i piece of brass tubing a little 
1 the finished coil is to bez 
best. but if it cannot 
possible to make one 
from apiece 
hacer vary p taser savers of sheet Brit 


The joint need 
not be sol 
dered, al- 
though ‘this is 
ble. 

ends of 
the tube are 
slotted for a 
short 


\ 


\rvoen, 


the draw- 
“to form 
lips whieh are 
nd serve to hold 
‘The coil ends 
ally made of fiber in the form 
with the hole at the center 
yugh to slip over the ends 
¢ Tips are bent over at 
e should he taken to 
re perpenticnlar, as 
are in this respect i sure to make it 
alt to wind the coil evenly. 
H layers of paper are glued or 
sted around the core, shellacked, and 
ed to become thoroughly dry before 
¢ the winding. and the coil 
Iso, Ihe wr 
sof shell 
vires from inju 
Springfield, Ohio. 


ashe 
just large 
of the 1 
Fight 


0 pro- 
a Citis Rals- 
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Making High Frequency Oudin and Tesla Coils 
By F.L. BRITTIN 


FEus © woolen disks, as shown in the 
to make, re made to fit imo the 

the im he found arou the bottom disk 

average ry. Most experi- serewed to the base, and the top one 

mi Ondin oF a cd through the center to accommo- 

coil, date the brass rod leading to the ba 


opp 
for the small 

il wood screws 
jel are used to 


Tcenaaye 


cores 


rhe base is preferably 

Tard wood, 

he finished 

is sup- 

at the same 

ated by tube 
cl tipsy whi 

are fitted over woot 

pegs, one at each corner, 


jesaueests FP 


res 
ae 


tie teh 
is needed 


niven two ot 
of shellac, and wh 


dente sill 
hick wire 
Start the wi 
from th 
the she, 
Whe cant and atl 
Tose end. ol 

for connect 
Irass rod, 
lower end. 
tube al the start 
and the Tos 


copper ribbor 

four wooden cleats, as indi- 
ts are slotted, to se] 
wividual turns from each 


Seer eae alee 
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ads, with helix clips at- 
e comected to th 
hinding posts, as indicated, to complete 
the instrument. Using a 'ys-kw. trans- 
rand a regular it 
high-tension 
front 10 to 16 in. long can be 
m the coil, which is 6 
s shown in the diag 


and ope! 
winding of a 
cotlon-covered magn 
shellacked 5 by  IS-in. 
Alter the winding has be 
given two coats of she! ch of w 
ed to thoroughly d 
is wound around the tube t 
. of cach end, and two s 
holes are punched through the eardh 
at th for drawing the w 
it. After the wire 
have heen looped fast to Uh 
tuhe, the ends are brought to the bind- 
jn posts and soldered. ‘The secondary 
cunt disks are. tw the ends o 
the tube sungly, 3 led through 
their conters B4-in, glass 
rod, or tube, which is supported in blind 
hol’s in the endpicces: thi st 
port is 21 in, long: if nnot he ob 
Cained, a wooden rod of the same dimen- 
sions “will answ well. The end 
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How to Make a Good 
Mineral Detector 
By FL. BRITTIN 


MINERAL detector should be 
of every Leur's eq 
as one never knows when th 


may burn out, and this 
peus tight in the middle of an import 
mess very handy to be 


eral detes 
cir 


it A ood 
tof almost all 

must go on 
The detector de- 
scribed here is simple to build, and can be 
constructed from odds and ends abe 
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Mocks supporting the coil are drilled at 
the center of their upper edges to take 
. rods of fiber, to the upper ends of 
Which the secondary binding posts are 
red, as shown. 
Seven turns of Yc by $%-in, brass ribbon 
form the primary, the separate turns of 
‘are held apart by means of wooden 
strips, or cleats, to’ which the ribbon. is 
ented with small tacks or screws, The 
terminals of the primary are brought out 
nd fastened to the bases of binding 
pests, which are elevated from the 
wooden base on short posts of hard rub- 
her or fiber, er posts, fastened 
to one of the cleats, are used to support 
the primary, and keep it properly spaced 
with relation to. the secon rl 
wooden parts of the instrum 
from yellow to the 
tf 


paint, 
slide back and forth through the 

hinding posts, and regulate 
the engi of spark as desired. A ‘Testa 
c and 
it, many. interesting experiirents 
with currents of high frequency can be 
performed without “dificulty, 
a coil of this 
es the same type of condenser as 
ing diagram of the 


led and threaded 
at cach end to take a Yin, brass machine 
screw, the upper part being % in, long, 
drilled through to clear the upper binding 

screw is 14 in, long and 


ton dr 


=. (eae 


fed aaxeure 


severe Gi 


Detector? 
Radio Outi 
Equipred 


‘This should Be a Part of Ever 
No Maticr How “Well 
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serves to hold the two brass strips i 
place in addition to acting 
post, as shown in the drawin 

‘The small brass block is drilled to take 
ull bolt, which clamps the brass strips 
loosely, allowing aside swing to the 
block. The block so drilled and 
threaded io take the knurled-head serew 
to which the spring wire is soldered; the 
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Eliminating Spare on Bell Contacts 


After insti 
former to operate the bell: 
1 found that the contacts on the bells were 
sparking badly, and would soon burn out, 
Shunting a condens 
to absorb the spark 
and | decided to do thi 


a small step-down trans- 


comlenser ty serve both bell 
When the front-duor bell is ru 
denser is connected across 
through n the buzzer, 
i does not 


‘The Contenser Conected actoss Both ell and Buz 
ute g ‘Stops Sparb at the Contact 
jus. Preventing. Undue Wear 


taneous use of 
C. M. Croueh, Min- 


interfere 
both bell 
neapol 


the 


with 
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Making Permanent Magnets by Use 
of Alternating Current 
fa the amate y it often 
happens that he desires permanently to 


ssuetize steel parts, bul is not able 


399 
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ra 


‘Chis difficulty can 

¢ easily overcome 
if the coil used to 
magnetize the 
rts is placed in 


sancneeeg 


10 amper 


{ with apiece 
- Hight ‘copper 
1 StEF. TO OE shown 
bs sketch, 
switeh is ef the fuse 
blown, but 


very great, and the 
that the’ steel is left 
‘The result is secured only if 
rrent happens to break near the 
kof a wave, oF alternation; if not suc- 
ssful the first time, the process must be 

—A, Swenson, Okmulgee, Oita. 
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A Wire-Splicing ‘Tool 


Tn splicing fene 


J telephone, and other 
wires, the ple 


tle tool shown in the 


drawing will prove its value, It is made 
i from a piece 
OUT AWA tcp of flat iron 


of a conven- 


head Wie ETE ient size, and 


= $e, formed as in 
be F—_] dicated A 

Vie Nr 
TRA Soon tite, is ised 
AvP wr for cutting 
om a out sections: 
7 Yin, wide by 
\ 1% in. long, 

wore meme) WEN ott each side, 
pny io \ leaving a pro: 


‘cling tongue 
ich is bent 


w 
hook. 
to be joined, 
ver one picee, and let the 
etlicr wire fit into one of the notche: 
‘The tool is then turned until the wire 
seentely wrapped, the operation be 

ht the remaining end of the 
G. A. Tibbans, Galena, Ka 


or 
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Electric Spotlight for Night Hunting 


By AVERY E, GRANVILLE 


THE BOY MECHANIC - 1925, 


Je lights of the 
ch t= 


AL cold not he detected 
‘The right kind of ae 

Tent to shoot hy ii The part ate 
as well as hy day a = the lamp end of 


‘Hunting "Coons and "Ponsvons at Wight Is Hote erly Easy with the Aid of This Electric Spotlight, 
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the new spot 
old one being 
Brass hy 

place fo) 
lamp terminals 
them, The by 
the reflector so 
eam, 
was Cu 


«the serew cap from the visor, to prev 
ted to wheu in use. To get the light in the 
sts were proper position, I shift the cap. 
it A double wire runs from the binding 
posts on the lamp to the battery, which is, 
suspended. | p around the neck 
‘The strap enough to bring the 
battery well down on the chest, where the 
‘The bat- 
cell type, 
of the new 
mp end. re 
lain screw cap, into 
4 post has “been 
lower binding post 
of the switeh is connected to the 
lower serew cap by a short piece 
slated wire, securely. sol- 
ed in pl when the 
switelt is closed, the current has 
ine, lights the 


it from tiling upward 


eh wi 
ny eleetr 

the b 
by ‘ig 


will be fou 
the switeh 
found that 


ietory than 

Hly on the ease, as I have 
« switch is too apt to 

itieal tin 

With this light I can spot a ‘possum or a 


Jett, Closeups of the Battery suit Light ou Cay 
Light and Battery in Vlave, Realy for Us 


That no amount of jarring we pit 200 ft, aacay, or up x tree amidst the 
the setting. ew at the densest Coliag of limbs and 
the lamp tothe support o hrush, knows that when 
a heavy cord was used to ancl once th ial is located the rest is easy. 


A Switch for Producing Dissolving Views 


Many persons who operate posteard 
projectors find the te lighting and 
darkening of the sereen tiring lo the eyes. i auven noo 
The drawing shows a simple switeh by 
Of which a dissolving effect is ob: : jes [EPA Raper herey 
‘The switch, as illustrated, is 
rts of a ing coil of 


the de 
the slider rod a 
so that it will be 
ler at all times. 
js connected to the two mac 
“eared a, elvown the, dea 
Ne the location oe the slider is (z 
changed the light in one py eres 
ually fades, and is finally & ‘ings 
while the lis in the other becomes 
brighter.—-Phi A. Wall, Bedford, Mass. 
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’ CONCEALED 
LOOP AERIAL 


By ELBrittiu 
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mnst be mounted on the front of the 
the wires may, dy be 
mounted on the back, thus making’ the 
method is, in- 


is given as a guidle 
‘ow the number of 
ve a definite wave 


Tomy 
% 

i 

; 

i store Ww 3 

sightly equipment, or to the am ns 


ita sual pastes 
Fal 


a 
Kw! 


at wave 
lengths 


pore 
pose of entt= | 
ting out vil 


whieh a 
Joop is in- 


short wave 
< lengths, and 

sare should 
be taken to 
ent out 


dng Loop Actiats That Docs. Away 
ihe Wires tay be Concenied by 2 
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A Desk Cabinet for Radio Apparatus 


By F.L. BRITTIN THE BOY MECHANIC - 1925 


© longer do 
from the he 


a cabinet that has actually 
aructed, although it may be nec- 
alter them more or less, to suit 
's radio 


hed as desired, although for 


incluse the entire set and style, whi 


s possible, so that little or nothing along n 
visible but ‘the 1 y adj ied green or fumed, is suggested. 
Knobs and binding posts. if the other furniture inthe 


ne a 


we shows ar nis mahogany, birch may be used, 
hed to correspond, 
are should be taken to fit all parts 
tely; the end panels should be 
grooved to take the horizontal 8, 
aud the joints should be coated with good 
gluc, to supplement screws, wherever 
i" 


mnie post 
those for the ph 


\\ 


HE j~- ono 


barreny onawen 


en the cabinet is closed. The 

ost is slight, and the ma- 
lily obtamable and easily 
‘6 the dim ven, in the 
teur’s workshop. The dimensions are 


he following materi 


is will be neces- 


1156 fn, 


ser 
Ticees for back 


Je of hard 
struments 
dual taste of 

sel is 
save regenerative 


The iustrument panel is ma 
rubber, with the - variv 
grouped to meet the 
the build 
miounted f 


2 pa 
the short 
fy audion bulb and controls, 
esirell, the upper shelf may be divided 
into pigeonholes, but using it as a_bos 
shelf adds cor ably to the eabinet’s 
appear ck panel is made of 
wallboard, ‘ovable for easy ace 
cess to nts and circuit 
make changes and adjustments, 

should slide easily without 
ing, and may be partitioned off as desired, 
although, as shown, it is used for holdi 
a bank’ of B-batteries, with flexible leads 
of sul th to permit the drawer 


to be pulled out 

The hinged writing leaf is covered on 
the writing surface with green felt, ex- 
tending back to the panel; this is applied 
in two pieces and is glued to the wood, 
providing a measure of protection if the 
phones should be dropped on the hard 
surface, ‘The hin 
they, as well as the brass brackets which 
hold’ the writing leaf, are obtainable from 
any hardware store, 
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An Automatic Window Closer 


In the early hours of the morni 
the temperature is around zero, it re- 

ires courage to at of a warm bed 
Ml close the bedroom window. However 
installing the electrically operated di 


shown in the drawing, the window 
will close itself, 
‘The window 


closed hy a spring of the 

nil is held open by a 
simple hong with stops 
fastened to the upper sash. A groove 
mist he cut in the lower sash to permit 
the stops to el i case 
hy au electromagnet, connected as shown 
and operated by one or two dry cells. The 
device is wired to an ordinary alarm clock, 
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or to the ante 


ic regulator with whi 
es are equipped, so that at 
the hour set, the circuit will be closed, 
ch, and permitting th 
low to be drawn up. Three or more 


con serie 


‘ale 
‘Automatic Fare 


have Regulator 


stops m 


y be used so that the window may: 
be onl; 


ly or fully opened, If the 
of th 
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Number of Feet in Pound 
of Insulated W 


Amateur electri 


will welcome the 
nly table sh 


oi | Set | ae | 


‘This Table Gives the Number of Pee 
Tasulated Magnet Wire Used 
of Radio and Other Elec 


Pound of 
the Consteuetion, 
jcal Apparatus. 
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Making Molded High-Tension Condensers 
by F. L. BRITTIN 


have always 
favor by radio 
s portability 


OLDE 
been held 


terminals. ‘The cab- 


to acconmodate ti 


cd with an’ extra 
ss in the bottom, ent to fit 
inside the cabinet. Then, make 

up. the condenser 
i, as shown in 
4. The nine 
sof foil or 
rer, cut as in 
1, are placed 
ng with the 
lntes, every 
h et ‘of foil 
‘ersed $0 
ads, or 


molded © 

able overload with- 

out break-down, 
1d is not messy « 


ich is often used, 
owing tothe high 
price uf the molded 
article, By carefully 
follow tl 


ake for 
self, al a fy 
tion of the cost of 
tmnfactured 
1 moleded 
denser that will 
ual the results of 

clory produvet 


tallic sheets should 
he placed exactly in 
the ter of ‘th 
glass plates, so th: 
there will be a 1-in, 

in of glass on 
sides, as in 
TE using thin 
foil, put small eard- 
board strips be- 
tween the plates, 2 
top and bottom, to 
allow for a free cit~ 
culation of the insu- 
e unit together, as 
id place it inside’ the 
rect the leads to the terminals, 
ither the heavy copper strips shown 
or large binding posts, After all 
ns have been well soldered, the 
tis ready for the insulating 
und, i 


photogra- 
file oF no 
se, from hi 


aked off with hot water, 3 
thoroughly cleaned a 
Cut nine s 
sis 1 
into pices 6 hy 
the upper end "Te 
terminals, 
terminals 
copper, or 


ola 
10 which is a wax obtainable 
cal-supply house: its melt- 

d it is the 
mers. The 
s melted and made ready to pour 
ve that the cabinet is free from all 
unit is iu its proper 
et, with a I-in, space 
sn’ the sides, and a 
the bottom, Pour in the ia 
x and completely cover the 
. of the 


small strips of sheet 
dilied with «small hole wax 
y copper stri 
an he male of 
and is 3 by 10 by UL in 
it, coated 
hack asphaltim insu 
ould be made from hier or ba 
h end, 


he top 
lite, np 
% condenser unit to within Y% 
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when cold and hard, place an extra for use with a Y-kw. transformer and, if 
of glass over the wax to completely more condenser capacity is needed for 


ort 
| ih corren exmes. 
Ay ee 7 
‘al 2k 


pRoNT ano mack SORE A 


eos 


ens 


“ail 


view or Daxeute on 
ork Gaoiner —— pitem annie — 


No.2 


in Foil. Toxether with Other Easily Obtained 


Disearded Photographie 
sas iy Necessary for the ‘Experimenter 


Mateelne a0 


to or more such con= 


cover it, and screw on the front of the 
be made and connected 


cahinet 
Such a condenser is a ve 
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Steel-Ball Motor Operated with Dry Cells 


An interesting eleetromech 
may be made from a 


pitom of a tin ean, 
‘y-operated magnet. ‘The 1 
sisis of two In bell 
around a ys Gin, iron 
own in the illust 
ove, 3 in, in 
ened to the 

the 


tani 
contin of the 
ps the ball spinning, 


peration 

Hy Haenessing 

# MRimigs ts Heetolve at i 
‘Groove 
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‘The Construction of a Polarized Relay 


By THOMAS W. BENSON qe Bov MECHANIC - 1925 


EN dof ateur const) 
to utilize st lard parts of 
ned apparatus in making other devie 
minimum of wor 

the very sen 
‘bed in Unis arti 

‘The permanent mag 
relay, is from 


per wire. ‘The free end of this brass s 

is provided with a silver coutact p 

made by drilling a small hole in the b: 

nple into which a piece of silver wire is riveted. 

suiets, wound for a resi 

‘ohms each, are from 
F phone receivers. 1 

are mounted at ( 

as to | 

the cor 


sily ob- 


vi this 
d 


€ of about 14 
he legs of the 
it to bring the 
nthe legs of the 
coils are mounted with ma- 
ch holes in the ends 
should be lined up a 


F tiwe bolts in 
will straddle one leg of the 
short picee of brass, or iron, iss 
drilled, for mounting the armature pivot 
as shown, 

made of soft frou 
to fit between thy 

serews, its te 
two-thirds of the 
ends of the magnet 


ry contaets are made from 
‘s strips, hent as shown. Holes for 

ig to the base and to the adjust. 
x screws are drilled. ‘The holes for the 
wy screws should be tapped to 
accommodate the screws, which should be 


et] 


Dera or Fito contact 


GRSOTEIN ASE 


DETAIL OF ARMATURE 


Parts Taken from an O1 


Wrover Basts 
conve Ured 
Beriea, OF 


ed to make r s provided with locknuts, Silver e 
armature, for the pointed pivot screws. are soldered to the ends of these screws. 
‘The rest of the ture may be cut A_ groove is made in the wooden 
down to the same width as the cores of to fit the yoke supporting the coils, as 
the electromagnets, At the lower end of shown in the drawing. ‘The yoke is held 
the armature y the mach, which ached 
riveted with s: i strip, 
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as shown. A short length of fine copper 
wire is soklered to the brass strip on thé 
armature, to carry the current, Each 
should be connected to a separate set of 
binding posts; the two stationary con- 
tacts and the armature contact being con 
nected to the other three post : 

Ry using the proper posts, the resist~ 
nice of the relay may be altered as found 

cessary. With both coils in series, the 
resistance is about 150 ohms; using’ one 
coil alone, 75 ohms, and with hoth coils 
i 32 or 33 ohms. In 
. care should be taken 
to have the magnets form opposite poles 
on the different sides of the armature, 
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A Printing Telegraph Instrument 


As every tour telegs 
is much ier to send messages than it is 
to receive Usent from another station, To 
provide a means for printing the messages 
aper tape, ny type of sou 
converted into an improvised p 
ing telegraph instrument without altera- 
tien 
‘The ar 
in the or 
“model builder” set 


inserted underneath, 
it, ‘The mets! sirip is hent into the shape 
shown, with a clip at the 
through which a fountain pen is 
and ightly fastened with a small wooden 
wedge. The paper tape, which is the kind 


niost types ng machines, 
wer the strips to the winding 
made of ah 

adjusted so that, when the 
drawu down by the magnets, 


armature 
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1 will come into contact with the 
1s paper, making a short line for a 
dot and a proportionately longer one for 
a dash, the winder being turned so that 
the tape passes under the pen at a con- 
stant speed—W. G. Dewar, Ottawa, Ont. 
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Water Rheostats in Series 


A simple water rheostat can be made 
from two dry-cell carbons, held about 3 
clamp made from two strips 

‘ove bolts being used at ends. 
‘er, The carbons are immersed 
ss jar filled with salt water. ‘The 
ing posts on the carbons provide a 
quick and convenient means of connect 
ug the resistance to the circuit. A bat 
ade, and 


‘of wood, 
and cei 


them in series to a 
ch it for each theostat, 
Re slkeseitualresla one 
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Producing Intermittent Lightning 


With the 
spark, or induction coil, the effect of 
lightning flashes can be Gbtai 
follow A. shailow tin, lid, 

containing — about 

half a teaspoonful 
of kerosene, is 
connected to one 
wire from the 
coil, in the 
ner shown; the 
other wire from 
the coil is are 
ranged over the 


oil, with a small 
sap, for the spark 


switch is closed, 
the spark passes. 
nthe oil 
ing the oil 


5S 


closed this ing continues. 
pod, ot spark is required, and the 
short —K. Me- 


GRANDDAD'S ELCTRICITY BOOK 403 GRANDDAD'S ELCTRICITY BOOK 
Revolution Counter Useful 
in Coil Windin; 


into the hollow lathe 
spindle hole is not large 
ugh, or not hollow, a wooden coupli 
can be fitted over the spindle instead of 
into it, as he detail. If the counter is 
in good working order, there should be no 
tendency for it to rotate with the lathe 


1 shows how 


cl turning must be re- 
Ito wooden sorted to. 


Figure 2 shows an extremely 
mple rig for fine 
the spool is driven 
ctly on the counter: 
spindie, The counter may 
ye clinped in a vise or to 
bench, and a handle is 
ened to the spool, for 
turning by hand,’ To 
speed up the winding, a 
hand drill with the spool 
held in the chuck is fre- 
quently used, the drill be- 
i clamped down or held 
vise. Such an arrange- 
shown in Fig. 3. While 


oi 


smn 


suggested in 
4 is shown a 
simple type of winding. jig, 
rocited by a crank handle, 
while the counter is attached 
through a hardwood cou 
to the other end of the 


Vartan ing shaft; a wood post keeps 
it from turning, 
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Casting ‘ferminal Nuts for Storage ter the hole has teen drilled to 


Batteries 


eter of th The square hole 
ant be tapered slightly toward the bot- 

so the casting ean be e: emioved. 
‘Then comes the bottom plate, in the cen 
ter of whieh is driven a pin the length of 
the brass bushing to be used. and sin 

ih to enter the bushing 


A mold for casting stor 
mrinal nuts is a convent 
the garage or pr ep 
Such a mold can be made of 
or hard fibe 
east, bint a more substan 
of iton or steel plates: i 
the surface must he os 
the fead fiom sticking. 
plate is first ade 

‘ink pouring hole. about 
Nest c 1 thicker j 
ure hole, the size of th 
hurly; this is easily chiseled ont 
or fiber, but if metal is used, 
gular file must be used 


revent the lead 
to it. is plied over the pin 
he bottom plate. ‘The pur 
sher is ty form a. shallow 
tom of the aut, This 
ie oF grease he- 

eon the: 
Lex 


sutare or 
form the 


I the parts have been completed, 
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they are assembled in the 
tionship, clamped together, 
drilled in exch exd to take th 
whieh are fitted 


solder to niake the lel stick (o 
prevent it from working loose 
Sng inside the lead east 
to nse, the bushing is pl 
pin of the bottom 

is assembled, sheots of 
hetween addiagent plates, and 
taken to see that the paper does not exter 
to the mold eavity. One or two small 
cused to hold the parts of the 
1 thing is ready for 
pouriny TE the mold is 
tnule of metal, it should be heated before 


Tit ao 


= x 


Sea We 
canal? 
riven” 


Fost or Datterel Rantery 
Using’ Serap Lead bn Connect 


the metal is poured. ‘The casting is ¢: 
removed from the metal mold by t 
the bo dowel pins aud de 
fille euvewrisee thug a 
"Init if wood 

top plate should. be 
the dividing line being thro 
terstink pouring hol 


THE BOY MECHANIC ~ 1925 


in two p: 
hh the coun- 


A Low-Voltage Are Lamp 


perimental and pr 
inate by the an 
cost in poney aad 
& stand of wood 


he about 
the 
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ir of xood-sized may 
hell, and remove the 
with which they are wor 


nets from an old 
wire 


Il-gange 
nd, substitu 


a he lle i expec 
‘Gperate on a 20-Vi 
Furnished by Dey" Cel 


No. 18 gange bell wire, 
is wound onto 
he same direction as the 
Alter rewinding the 
tached 10 the top of 
yoke that holds the 
Just ‘below the magnets, 
fasten one of the carbon holders to the 
back, carefutly ating it from 
This holder is made from a st 
of brass, bent to hold the carbon and pro- 
vived aril a thuuibscrew, Directly below 
this holder a socket is. provided for the 
lower Make this part from a sec- 
tion of brass tubing set into a. fiber 
washer. A setscrew should also be pro- 
in this for holding the carbon rigid. 
is’ insulated with a 
piece of sh (this is in tur 
covered with a sheet of tin, which serves 
as an additional protection for the back 
and also as a reflector. 

Wire one pote of the magnets to the 
upper carbon holder and the second to a 
Hinding post on the base. ‘The bottom 
carhon holder is connected to a second 


binding post. Conueet this are lamp to 
a battery of about 15 dry cells, or other 
mately 30 volts 


tained at which the are will be strongest. 
As the carbons burn aw7y they must be 
manually—1. Robbins, 
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Push Button Opens Furnace Draft 


(i 


door Co one 
end of the 


lever, while 
othe 
ans \ opp 
| of the lever to 
yeegey the bottom 
ca ce ‘nono rat. 


‘Shne omar weight 
on the 
end that is connected 


alraft door, Lo act as a counte 


lever arm, at the 
the botto 
weight, 
The dev 
prin; 
the end of the 
down to check 
with a handle sttache 
tw set th fit 
reach, Whe it is desire 
draft and stirt the fire, pressui 
puch hatlon eauses the el 
pull back the tated 
lever, which closes the eliceh draft 
opens the bation ¢ same 
paralus may easily pled to 
automatically hy means of sav 


© is operated hy 


to open the 


clock, 
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A Self-Closing ‘Telegraph Key 
Livery tele : 
cuit aust b 
aetial 


losed when wot in 
itch commont, 
with the key n 
epened or closed by hand, and i 


at 
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THREAGED LEVER , weIottt 


/prsassion thi 
/ The drawing 


shows a tele: 
h key that 
automatically, 
closes the cir- 
cuit as soon as 
the operator's 
hand is re- 
moved from 
the knob, The 

lever i 
jointed, or 
hinged, about 
the center of 
the front half, 
Firmly at- 
tached io the 
part in front 
lever, wl is 
y he 8 
the pre 


Key i use, \ 


of the joint, 


sp) 
Q 
esired. Attached to, but insulated from, 
this forward portion of the key lever, is a 
short metal finger, the free end of which 
is fitted with a contact point; this finger 
is connected to the circuit by a wire, 
which is also connected to the lower main 
contact of the key. 
When at rest, thei 


for the current from one side of 
to the other, through the contac’ 
the metal piece aid key lever 


yet, at the slightest touch of the finger 
ihe 
posit 
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Signal Key for Flashlights 


convenient means 
communication, by flashing the 

lashes of the International or 
s. Certain types of flashlight, 
particularly those operated by a push 
button, can be fitted with a key which 

verts them into portable blinker sets. 
The key may be made of any flat metal, 
and is secured to the flashlight by means 
ofa ckunp, as shown in the drawing, the 


cor 
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ends of the 
clamp being 
formed 
feet ta kei 
the light in 
place, and pr 
vent it fre 

Hing. 


has a small z 
pin soldered to it, the ends of which fit 
into holes in the’ U-shaped part of the 
clamp, A short distance from the clamp, 
a small metal plug is soldered to the 
side of the key bar, for 
the flashlight button. No auxiliary spring 
is needed, as the spring of the button is 
strong. to raise the k 

. Perking, South Bound Brook, 
Ye 
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Cellar Door Operates Light Switch 


nt the cellar fights from burn- 
lt through the oversight of 


switeh, the cellar door 
switch’ the lights on 

rarely, if ever, for 
singlepole, por 


in be made to 
off, since one 
is to shut it, A 
-base switch is used 


412 
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for the purpose by removing the switch 
lever, and attaching an extra clip, as 
shown. This allered switch is mounted 
on the wall of the stairway, at the rear 
of the door, where it will be out 
way, and is con «d to the cis 
indicated. A stationary switch bar is 
formed from a strip of Stiff sheet copper 
or brass, and mounted to the back of 
the door direct line it 
clips, with which it engages and com- 
pletes the cireuit when the door is opened, 
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Ringing the Doorbell Switches On 
the Porch Light 


A doorbell button that switches on the 
porch light and rings the bell simulta- 
neously, makes it possible to identify 
nighttime callers before the door is 
opened. 

A hole is drilled through the wall, and 
if an old fashioned bell-pull is unobtain- 
able, a door knob may be attached to the 
end of a piece of square rod, which 
should extend through the wall and 
about an inch on the inside when the 
inst the outside of the wall, 

is drilled and tapped in the 

A flush push- 


pusnourron Lon swvren 


A small hol 
inside end of the rod. 


moans —, 


—— eae 
se meri 


(i= 


nies swe ~ 


‘SECTIONAL VIEW 


) eeu puLe 


ness worn 


DETAIL oF Winn 


Kool Rings the Doorbell and Tur 
Tighe. Making Ie Possible tof 
(Callers before Opening the Door 


button eviteh is set inte the wall about 
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Lin. above and in line with the hole; the 
bell button about the same distance be- 
low, ‘The switch should be arranged so 
the lower button turns on the 
Measure frou the th 
end of the square rod to the switch and 
hell button ke two iron fingers to 
conform to these m ts and drill 
at ong end of each for attachment 

to the rod with a wing-headed screw. A 
Her hole is drilled in the lower end 
the hell-button finger, to take an ad- 
ew and locknut. A washer, or 

ving hole in the cen 
Ii) be attached insi Il to 


c,h 
she 


prevent the shaft from bei and 
making the device inope Before 
chin the fingers, a light spiral spring 


slipped over the red between them and 
the wall for returning the knob to its 
original position for the next caller. 
When the knob is pulled outward, the 
push Hutton as depressed, ringing’ the 
bell; the switeh button is pressed in, and 
the porch light is turned on, both at the 
same time, When the knob 


swered, the top button of the switch is 
pushed aut the light turned off. During 
the day, the switelt finger is turned to one 
side, pe the bell to be rung with- 
out operating the switeh: 
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Motor Made from Electric Bell 


At entertaining and instructive electric 
rotor can be made from an ordinary elec 


tric doorbell, and while it is not at all 


ee 
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properly adjusted. If possible, procure a 
bell with a wooden back, as such a back is 
sicr to attach to the base. Set the bell 
ase, cdgewise, with the hammer, 
or tapper, up, and secure with screws 
base. If a wooden-backed 
bell is unobtainable. a bell with an iron 
be whed to the base by 
ons, a8 shown in the draw- 
bell and bell post, and 
substitute a small piece of metal tubing 
where the post pierces the board; in the 
case of an ivon-frame bell, a hole will first 
ve to be drilled through the casting. 
hen cut oat a wooden flywheel of about 
the same d the bell, and run a, 
piece of stiff steel wire through the cen= 
ter for this wire should be of a 
s in the tube, The other 
f the shaft is supported by a sheet- 
ts fastened at the rear of the 
‘d with a ole, near the top, 
niodate the shaft. ‘Rivet the end 
of the shaft slightly to prevent it. from 
pulling out, or drill’ hol throngh it and 
i pin, or picce of w Vefore set~ 
nz the shaft in place, a brake drum made 
I spool, or disk of wood, is 
Von in the position shown, Then 
strip of spring brass to the base, 
so that it will not quite press against the 
brake drum; a thumbserew may be added 
ding the spring against the drum, 
The hammer is next flattened 
‘on both side: all hole is drilled 
hits is then connected 
to a screw which is pliced near the cente 
of a sheet 
wn, Determine 
how far the hammer will move when at- 
tracted by the magnets, and then place the 
screw just half this distance from the cen= 
ter of it may be possible, by 
‘ion of the spring, to ob- 
tain greater freedom of armature move- 
uch a motor will operate on one 
or two dry cells, and will provide 
nt power to operate small mechanical 
B. Robbins, Harwich, Mass, 
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Improved Telegraph Blinker 


The least expensiv 
nicating at night, bet 
sight of cach otl by blinker tel 
a system whereby a miniature 
lamp, mounted on a housctop, tree, 


nethod of commu 
‘een points within 
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‘chosep-cincurr parreny 


f 
Caran smn "5°" Cassar a 


ty Menns of the Apparatus Thestat 
antaneous nlect ft Obiaineds 
“hlimy Siguals'to be Rapidly Sent 
or other ¢ nl blinked,” 
in dots and dashes tel 
graph key in the ho 
tion where the qp 
ight of the distant § 
mey he bought for a few cents that will 
‘equire more than four or five cells 
ht them, Light in a 
ed by the enrrent 
amp filament with a Hitt 
1 the filament is 
hease. Naturally 
the current 
filament, as well as for the light to com 
pletely disappear after the current ceases 
to flow. Should the lamp be counceted 


hy 
nore force 

able of 
it takes 
eat up the 


ctly in. series with the key and bat- 
tery ust he slow, to allow 
tinie Fo 
make 
always kept in series when the key is open, 


m 


Tami iM be. kept p: 


lows almost 
auicous lighting when the full pox 


stan 
of the battery is (urned om 
the kk 


ph key 
onsiats of a strip of copper, be 

shape shown, is necess 

is insulated from th 


whieh 
to th 
contact 


connected to the copper electrode of a 
single cell, as shown, When at rest, the 
key sting upon the back contact, 

hallows vely weak current 
from the one cell to flow through the key 
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lever to the lamp and thence back to the 
When the key is depressed, to make 

J, the back contact is broken and 
c united strength of the whole battery 
Hows through the lamp, causing it to 
Ki 


‘ireuit, or gravity, cells should 
used in this hook-up, and the end cell 
ed with one of the others, at 
it will not be over- 
best battery for the 
nd the easiest obtainable, is the 
familiar “crowfoot,” with zine and copper 
elects odes iztmersed in a solution of blue 
and water. A switch may be in- 
serted in the circuit, between the lamp 
id the first cell, so that the latter may 
st when the apparatus is not in use— 
wel W, Beach, Washington, D.C, 
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Prolonging Life of Dry Cells 


Whe: drz re used for doorbells 

int nit service, they usti= 
out before their full energy has 
ized ; this ix prevented by furnish 
moisture, as hown in the drawing. 
ge glass bottles are eut at the point 
licated, either by pouring oil into the 
bottle to the cor- 
rect height and 
plunging a hot 
poker into it, or 
by wrapping a 
string,soaked with 
alcohol, a 


intervals, ‘so. that 


and other 
ally dry 


e 


poe 


Coraune sine 


™ 


ound 


Sonny the hotite, and ig 
E niting ity when 
Fcvome the alcohol has 
er HERE Hurned out, the 
bottle is plunged 
water into cold water, 
‘The lead w a 
inserted through 
“env ctu the neck of the 
bottle and sepae 
rated by a cork, 
~ BOTTLE shov cnough 


being left he- 
necting to the cell. ‘The card= 
ton is removed from the cell and 
holes are punched through the 
hottom of the zine container. The lower 
half of the bottle is partly filled with water, 
the battery is connected to the wires and 
placed inside the bottle which is secured 

cther, at the cut, with a strip of tape or 
summed paper—Thos. W. Benson, Phila- 
delphia, Pa, 
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How to Build Small Electromagnets 
Br JOHN A. PRIOR 


“het 


—O-| srannies 
anon Oa 
Ievow vortnae scanners 


A 


Windings 


to almost every 
lus, are interestin 


stitutes 
fe to be 
It is th 
1 the sialler sizes of may 


if. 


article to 
portions are, 


nets, for low voltages, ‘These 
can ‘also be used ow regul 
king of 


slightly greater nor 
For example, the %4-m 
operate well in. series 
t lamp, ona 

cirenit, as dings 
of Fig. 1. or on a2 


pair of AU-watt lamps connected a sh 
below. Likewise for the 
tye iw 
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ya winding of insulated 
The bar maga 
plest type and is diagrammed in 
ere also is shown’ a turbogenerator 
rotor, which is also of the bai 
type. For increased power, a magnet 
core is more often bent into a “U," 01 
horseshoe shape, so that both poles are 
brought to the load. A few forms are 
shown, with method of w ated, 
in he annular form is simply a 
modification of the’ horseshoe, often used. 
nt lifting magnets. Figs. 4, 5, and 6 show 
three forms of core suitable for small 

-6, although 

the others, 


very" suitable for a magnet to be. used 
for pi 
A 


properly designed 
<2 will support a heavy: weight. Te 
however, exert this force for any 
ble distance from the pole faces. 
ng magnet, capable of hand= 
fing. a 10-ton casting, will not disturb 
aie in a pocket 10 ft. away—though it 


pees comparatively sinall objects as 
fon larger ones. For instance, a magnet 
capable, of lifting a 20,000-Ib, “skull- 
eracker” ball (such as is’ dropped some 
20 ft. om a serap pile, to break it up) ean~ 
not hold 1,000 Ib. of serap 

hat although a 


It will be seen, then, 


EREUNMERLREE RARER STE 
Shoe, geil Methots of 
taps 


sox math 
ob Irom Batteries 
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magnet can be designed accurately for a 
specific purpose, it is impossible to give 
exact data for one to be used for gen- 
eral duty. Therefore, the data given in 
‘Tables Land UL must be considered as 
stugicestive, rather th: Tt 
applies to us under favor 


able co is, lifting flat, 
smooth iron objects, of cross section at 
least equal to that of the Under 


the rated hol 
Te will be 
chieily 
the resistance of the air gap betwee 
poles and the load, whieh is about the 
saine for all 
‘Theoretically, a holdin 
work, and therel 
power at all. 
actual diree 


these condition 
can be obt 


ing power 


‘The power used 
urrent electromagnet is all 
overcoming the resistance of the 
winding. ‘Therefore, by using. suflicie 
wire of propdr size, the current may be 


‘nade very. sn ideed. In practi 
Wilance is struck, determined by pra 
In the tables below, 
extremely heavy windings, a 


alue of the ciirrent 
caleuksiions; but 
mn be drawn econ 


been 


fl 7 
from a batter 

Te it is desired to uw 
fing and current on any s 
necessary that the product of the turns 
of wire Limes the eurrent should be the 
sanie as that given as ampere turns in 


TABLE I. 


Pull. oF Holdin 
‘ee, in bs 


in ioe sais 


‘Table T. 


‘or example, the 10-1b. magnet 
can be wound by 


either of the two 
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methods in 
ampere turns; 
1,200 turn: 


‘able II. Both give 300 
in one case, % ampere by 
in the other, 44 ampere by 
it would develop the same puil 
TABLE I. 
of a Winding 


with 1 ampere and 300 turns, or .1 ampere 
and 3,000 turns. So one can suit himself 
the matter of windin 
, nee in winding it on, 
fe in any given size, what- 


ever the wind 
‘The windings are best made up of cot- 
‘overed magnet wire; in fact, this is 
form in which such small 

1 mtost places. 
her than wind directly on the core, it 
better to make up the winding on a 
false core of wood or paper, wrapping i 
with t fore placing it’ on the iron 
ing may be made up in 


ay be of any shape of see- 
Wut where the coils rest upon it, 

should be round or nearly so, or a waste 
of wire will result, In any case, its area 
should be at all points equal to, or greater 
than, that of tc round core listed in the 
imensiozs are made to suit 


iE. 
magnets will operate, after a 
on alternating current, if the 
ge is high enough, but will heat up 
from core losses. ‘This heating can be 
much reduced by making the core of iron 
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wire, or of a bundle of sheet-iron strips, 
insulated with paper or 
in Fig. 5. To get sufficient voltage it will 
Ie necessary to connect throught lamps 
tol hting eireuit, exactly as outlined 
above. It will be Eupassible to get as 
much holding power as ea 
direct current, without over 
Close d with the 
tromagnets is*that of 


olen 


ils, for use 
with a core which is to be pulled 


coil, thus op some mechanism 
Such cores necessarily have a large air 
fap; that is, there is no nearly complete 


a horseshoe 
tis hardly pos- 


magnetic circuit of iro 
this 


+ aS 
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Automobile Direction Indicator 


A direction inglicator for automobiles, 
ise al night to she followi 
ver the intentions of the driver of the 


Tooarreny 


toner da 


BACK view 
wy ticator, Wick, Sh 


‘Fon View 
‘An Electrical Diree 
Duiver of a Ca 

river tor 


tiated combination of the leliers 
“L,” with a switch on the dash or on the 
steering: wheel 

‘The letters are formed by tr 
1 in. wide and 4% 
white, to reflect tH 
elect 
them, 


‘The entire monog 
Shy dts in, Whe 

re lighted, the “L! 
aps 1, 2, 
will appea 
by throwin: 
In or felt 


aul G are on, the "R? 
results are Ohta 

switeh fev 
switeh level 


and C. r 
he seen that this will i 
the same manner, when the switel 


a7 
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sible to give very definite data for the 
pull to be expected from a certain wind- 
ing. The table will give suggestions for 
the windings of such solenoids, though 
ie pull of course be much less than 
for magnets. In general, the 
pull depends on the cross section of th 
core and the ampere turns of the coi 
so that a greater pull can be obtained by 

ig either factor. For best opera- 
jowever, a reasonable proportion 
be maintained between the two, 
se!-noid and plunger, a motion of 
an inch or more is readily obtained, 
though this involves, of course, a corre- 
sponding reduction of the pulling force 


“olumbus, Ohio, 
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Alarm Prevents Overflowing of Ice Box 


An eff alarm that can be attached 
to or detached from the drip pan of an 
box without danger of affecting its ope 


tion is made as 


shown in the 

drawing. An 

ordinary tin 

can is obiained 
im and one end is, 

Aa 

famouse post 


yy evercy 


to the edge, 
the bottom 


permit water 
toenter. A 
large, flat cork, 


a coat 
and. four 
userted at diametrically 
as guides, A brass or 
as shown, with four 

nd the ede, which 
¢ driven into the cork. ‘The top of the 
closed by a disk of wood that has 
lerproofed by dipping in melted 


hellac, or melted px: 


e brads are 
opposite point: 


paraflin; this disk contains the binding 
post: + ends of which establish a 
circuit, when the water level in the pan 
floats “the metal-surfaccd cork to the 
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proper height. A meta to hold the 
device to the side of the pan, may be 
soldered to the side, as indicate 


he merely set in the pn. 


1g Hollow Wireless Coils 


‘The radiy fan’ 
his ovn app: 
suffer until he starts wind 
hallo) With the assi 
the drain 
and ¢ 
"ys wound, 


ch end to fit into the 


8 of the suport. Two tin faumels 
obtained, ant the tips are ent off so 
will slide onto the aft; one of 


these funnels is 


led inn pla 


ne ee : 


ercfy 
oN 


patetie ta Suen 


where the crank, or pull 

he used), is to ‘be attached, 

funnel moves freely on the shaft, 

he removed entirely. 

holes at the center is attached i 

ance end of each funnel, for riety 
le support 


Gt power is t 


A 
ule, ‘such as the one 


shown in 
au 


e drawing, 
apart. 


with the endpicces 

Tn use, the mor- 
ble funnel is stipped off and the spool 
put on; the funnel is the ced 
pushed ap tmlil the spook 


aitable 
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ce between the two funnels, as shown, 
© movable funnel is held in place by 


wedges, or by a wrapping of tape around 
the shaft, aud the winding is proceeded 
with in ‘the usual manner—James B 


Keller, Alexandria, La, 
THE BOY MECHANIC — 1925 
‘To Make a Watchcase Galvanometer 


A convenient galvanometer aud pole 
tester may bee made from an old watch~ 
of brass, about % in, wide, 
rent to ionit a narrow rectangular 
ic, the ends of which are soldered 
after two 
punch marks 
have been 
made as bear- 
ings for the 
needle, A short 
crosspicce is 
soldered 
across the 
bottom, as 
shown, | for 
soldering to 
the watchease, 


x 


A os eos 


ciglit tures of Na. 18 gauge bell wire, 
‘The needle is made from a strip of Yo-in, 
sicel, which is drilled at the center and 
soldered to a short picee of an ordinary 
ng needle for a pivot. When finished, 
the needle is sprung into place with the 
cuds uf the pivot resting in the bearings 
ide by th One end of 
needle ted red and the other 
‘The winding stem is removed 
is taken by 
sitlated from 
ae by a paper tlic. The bt 
Lone terminal of the coil are 
the bottom of the watehe: 
tert the brass 


Wind the 
frame with 
from four to 


from the 


neath the 


‘hed with the convention: 
ners as indicated by 
to which the red lalf of the nce: 


of current through the 
¢ the needle. Sudden 
ation of current, or heavy currents, 

suitable tween. the 
the likely to 


strument. 
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reverse the polarity of the 
make readjust 


‘THE BOY MECHANIC — 1925 
Magnetized Checker Men 


cedle and 


Anyone who has ph 
how easy it 


Lin the 
One of the 


17. 


in Called Upon to Prevent 
Checker Men from bee 
Fanged on the Board 


requires small magne 
spring, whie 
tom of the eh cn. 
is required. ‘Three or 
checkers are el 


le from clock 
to the bot- 
A metal board 
four of the 
mped in a 


le, are cut into pieces of 
the proper length and bent to fit neatly 
and snugly into the filed grooves, and 
Hush with the face of the checker. ‘These 
pieces are magnetized by bri ging them 
into contact with an ordinary horseshoe 
magnet. ‘The checkerboard used. with 
r orilinary board 
with a covering of galvanized irou, or t 
plate, on which the squares are pai 
Chessme ted with m 
same manner as checkers, 
The se yee idea " to imbed 
the cher kerboard, 
preferred, for ther 
magnets may be used, whi 
stronger and lo ed, 
the drawing, mortises 
hoard so. that the ex 
ters of two black squ: 
are formed and magneti: 


that heavier 
makes them 
As shown in 
are cut into the 


in the manner 
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described, and put in place, 

the opening is plug ith wood to 
ch the rest of the board. After all the 

nets have been put in place, the sure 

face of the board is finishe: 

of the m 

come Mush with the top 


alter which 


The checkers 


are held to the magnets by means of soft- 
iron washers which are attached to one 
‘ide with small screws, as ted. 


‘THE BOY MECHANIC ~ 1925 
Simple Homemade Buzzer 
A. small, 


though satisfactory buzzer 
de by the young elec- 

a few odds and ends of metal 
and. several A hardwood 
Mock is provided for the base, and a hole 
is drilled at one end for the’ post whee 
pports the coil. The wire is wound 
round an ordinary bolt, as shown, the 
anges at the ends being made from 
heavy cardboard or thin wood, A hole 
is drilled through the wooden post, and 
the coil is attached to it by screwing a 
nut on the threaded end of the bolt core. 
The vibrator is a strip of tin, fastenc 
to the bi inding screw from an 
“old dry cell, The circuit breaker, or inter= 
Vent from a piece of heavy 
copper wire, attached to the base by one 
of the binding posts, which have been 


{cAMODOARD On THIN WOOD 
vipnaron 


he Young Electrician, 


imple Elects 
Sieole Tiss nadie B. 


ie Buzzer for 
rom Lasily Ol 


taken from dry cells. The manner of 
connecting the wires is clearly shown in 
the drawing. ‘The-tone of the buzzer is 


ied by moving the circuit 
to or farther from the 
nel with a little experimenting a 
ing buzz will be obtain 

Warmer, Alta, 
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‘THE BOY MECHANIC — 1925 
A Cheap Wet-Battery Cell 


‘The high cost of dry cells has encour- 
aged many to make and use homemade 
cells of various kinds, aud the one de- 
scribed has the 
merit of cheap- 
ness and clli- 
ciency, as well as 
Jong life, For the 


2INe. srt 


y jar, an old 
out 6 in 


igh and 
ameter, is used. 
A porous eup is 
required, and this 
is made by rolling 
a strip of blotting 


rea? et” paper’ around a 
stick, 14 in, in 


diameter, and sceuring the ends with 
melted paraflin. The bottom of the cup 
is made hy standing it on a smooth 

ace which ha s 


paraffin, to a'depth of about 44 in, When 
conipleted, the porous eup is stood in the 
center of th the outside space i 


Med with chips, borings, and 
of iron, and a strip of zine is pl 
ride the eup, as shown inthe, drawing: 


‘The battery solution is made by dissolv. 
ing caustic soda in water until i€ will take 
up no more; a saturated solution, in other 
words, ‘The cell is filled with this solu- 
tion to within an inch of the top, and con- 
neetion is made with the zine strip and 
the can by means of binding posts, as 
shown. Owing to the caustic ch: 
of the battery solution it 
allowed to come into contact with the 
skin or clothing, Such a cell has a volt 
age of about 1.2, and will deliver approx: 
imately two amperes ou short cirenit, de- 
of the © 


eness OF { 
The interna 
cells is high, 


ry ef them in par 
a large amount of eurrent 
« However, one or twe sti 
will give good results f 
suchas a doorbell cirew 
THE BOY MECHANIC — 1925 
Spacer for Coil Winding 
When winding coils for electric heat- 
ers, where the turns of wire are required 
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to be evenly separated from each other, 
considerable care 

is necessary to 
make the separa~ 
tion uniform. A 
piece of cord, 
the same thick= 
hess as the space 
d between 
turns, and a 
small weight are 
used to make the 
simple device 
shown in the 
wing. Both ends of the cord are at- 
tached to the we nid the de 
c ng mandrel, as 
tically spacing the turns, 


THE BOY MECHANIC - 1925 
Carbon-Lamp “Kick-Back” Preventer 


niking when 
wireless-transinitting set con- 
ected to the house current, ‘ kick-back 
preventer is a necessity. Such a device 


may be made up of a number of carbon 
many paren WANs. 
wars juan tana 
I (0) OO} 


ze 


‘AROUND fanound 
Tio.2 Fa. 
Incandescent Lamps, Connected 


fee and Grounded ai the. Cent 
ingen front Wirele 
s the power line 
and grounded at the center, as shown in 
the drawing. 
‘Two carbon Jamps are connected across 
the line, the connecting wire between the 
Tamps being gro th 


ams of prevente 
y for taking care of surg 
to the maximum voltage used by ama- 
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tenrs, Carbon Iamps are used because 
they will carry heavy overloads. 


THE BOY MECHANIC - 1925 
Switch for Battery Charging 
on Motorboat 


To prevent the storage battery from 
eshausting itself Uhrough the generator 


a 

eh MOEA OF Sw 

a, Prevent the Storaze Dattery from 
cults: Where 


t Tsell, for Motorboat 
Getierator ‘and Storage Battery are Used 


‘enovny 


ndings when the engine is stopped, the 
ple Switch shown in the drawing’ will 
he found to work fully on motor- 
boat ciretits where the combination of 
erator and storage battery is used, 
The switch base is made of wood, 
fiber, or other nonconducting material, 
A switeh lever is pivoted to the bottom 
with a small bolt, and wired to a. bind- 
ing post at some convenient point. Two 
segments of copper, or brass, shaped to 
follow the sweep of the lever, are fas- 
teed to the base with countersunk 
serews, Hach segment i 
Binding: post. The sto 
connected to the upper seg the 4 
crator, or dynamo, to the lower one, ai 
the switch lever to one side of the 
tion cirenit, The wiring 
shown. Ligh 
riveted tt the 
rt hear 


spring-brass 


ers are 
the  switeh 
nents and 


s placed at A, all 
At B, the battery is 

circuit so the 
zat C, after the 
tery and gen- 
and the gene 


When the switeh 


ine may be sta 
epgine is taming, bot 
erator are in the eireuit, 


tor will charge the battery. When the 
hattery is sulliciently charged, place the 
lever at D. which cuts out the battery 


and rins (he engine from the generator 
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alone. To stop the engine, push the lever 
to A; this not only cuts out the 
m circuit but ‘onnects the gen- 
as well, and pre- 


nts the pas: 
A pin stop 
ase prev 

over too fi 
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each side of the swi 
ats the Fever from droppi 


h 
1s 


Electric Candle Sconce 


candle seonce shown in the 
wing enabled a storekeeper who had 
become partly deaf to enjoy the comforts 
of e rooris while at the same 
ti * 10 the store, which was 


The sconce will requi 
tue, which can he obtained 
shops, and a ture bulb, the two be- 
shown in ‘the drawing. 
are removed from the 
the terminals © 
al parallel with the socket. 
vires are attached and the socket is 
inside the candle tube with plas- 

sealing wax, The 
¢ is held to its icireular 


MAMMERED EOoE 
RouL oN pore 
3O'eonve 


aac RIVET HOLES: 


7 gates 


reruncror. 


wanour 


mg | 


Shira op 


2x 
Rete eZ 
Sarena 
1 Dat Stogeheener Mae This Elec 
[Lights When the Door of Tis Si 


ie Sconce Which 


pened 
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The New Wireless Telegraphy. 


poses. ‘The reader of this 
1e wires all over the house, or down 
subuirbaw 
of more th 
secs suitable eee 
balloon the only 
on between him and the grok 
the air o the ether, We wi!! suppose Vim out of earshot, 
waves in the ether There are come ready 
hand, light waves, also a suit very 
but we exclude the use of the heliogeaph from 


Some Interesting Experiments for 


By Lesuie Minter, ALE 

MEN amateur electricians 
that a special 
Parliament for 


“ally papers 
oF money ine in 
rout the ex 


source of the thispapec noo X capt which oad ene over thity 
yacds for signalling purposes, We will m 
waves iy lect men, 


sthat the 

cter_easy, to. com 

it may be dificult 

Wesacty the exiees that) 

any ane th propel coe 
ation of a pistol that en 


ject of this paper is to prove 
‘apparatus employed Is of 
struct, and experituent with, Uh 
to under 


ten yards 
field gun with a range of 
ially the same, though the In the limits of this paper it is impossible to explain 


is just 


Pee pet 
tea 


Gatvanomeler, 


Battery Frtg.2 
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with any completeness what Heriz waves are, and ji 
sullice to say that Cleek Maxwell foretold and Ter 
demonstrated that whenever there is an oxcillatory «li 
charge of electricity between two conductors, waves are 


set up in the ether at right angles to the line of the di 
charge, ‘These waves ail travel at the same rate, which is 


that of ight: waves, 186,400 miles per second. 

shortest of them are to he counted in 

{nstead af in hundreds of billions, an 

waves, Professor Lodge ix ost publishing anew edi 

Of his book, "The Work of Uierte and’ Some of It's 

Successors" ud readers interested in the 
‘and study it 

sential point about a generator af Iertian waves 

is that itnmost setup an oscillating discharge. No steady 

Teale like that of a ehanged Leyden jar 

wet string will create Ilestz waves 

Ist a acy thatthe cage wil ua 

to the other ofthe discharging badizs. 7 

trcliminary tush, therefore al 


i) ersed in oil 
‘As a sensing instrument, therefore, any 
up an oscillating discharge cane utilised, such 
stance, as a highly charged cloud givin 

flashes or a cheap electric bel 

former ean be detected whi 
tn the latter about two fe 

Tnurat machine, electric gos lig 
ill generate the waves. 
question of distance and sensi 

in the ease of Tong waves of 
if the generator keeps the os 
some time, Ul 

eapable of oscil 
rn, theteforey th 
‘few violent 


cD 
‘Any elects 


insmitter shoul he eapable of 
hich die away a 


A Known way 
waves. ‘The diageam shi 
by Professors. Lrvlge and I 
eases the wines 

are broght 1 


0000 


MAkCONE TrasssrrrEr 


‘Tose readers who have induction evils with spark 
pills ant rods ean stew round alls on tothe ends of 
the rls and spar to's lange central bal, tothe tw 
Ills ia ease they are not frigteaed by See Marconia 

Claims, valor otherwise. tutor hole, 3 ins 
etsy be Tet in a square Mock of parain was 
cast i a cardboard mould; ane one ball orel thyee parts 
iifham one end: and paraia. poured round ie font the 
futsite."Fhen feom dhe other endy a paper tube of the 
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to keep the balls 4 in, apart should be 
inserted, then a quantity of vaseline, and finally the other 
ball, When son:: paratfin is poured round “the latter 
everything is secure and clean, 


proved. 
To be able to translate the signals sent into. space 
into words at the other end, they must h 

representing dot or dash, 


named by Professor 
Branly tube, after 
erty possessed hy metalie filings 
1: from a non-conductor toa concluctor 
wave, and 10. the non: 

agitated ly. These eo: 

‘enilles forms, like theie neat rela: 
microphone, and aff 

‘The one shown 


fault of 
uted, bat the only 


at no deterioration 
rer cli the 

ie of spalter ad 
Marconi elains 


fis 


Gal. The writer patenting another Yorn that he has 
find to won wel, togetier ih new an 
scobe 


for 8 time to our fies 
the privilege c 
Tree hina and arth» Ak an ordinary thera 
‘what good this wil be, and he will probly reply tt 
i wal asf a = bet, wil be o te in 
telegraphs without a retura wire. But he would be mis 
taken. Hy means of the snple apparatus own in the 
singeam (Fig. 3), the sensitiveness of any eoherer nay be 
ested, and hy attaching a afuilar set atthe 
‘ther end of 2’ single line, one-vte telegraph can be 
Accomplished.” Proceed as follows 
Firat see that the coherer isin good working onler, 
il sce that nly. a tace cutent flows 
Uhagh te leant Cent ows, Insite of 
Shaking, uy the effect of taking ne cell away it stil 
ondurta, Pamore one electrode a late further fay from 
the other, so that thers ws less pressure on the flings 
ceut the ‘sive by touching the two sides 
* ite. ‘The ncele willy of course, be 
olently deflected and, strange to say, seouin deflected 
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sehen the short cient isremoved, At the m 
moved, the Lge erat in the 
iy dis way ata ett carentprecet 
a the power of breaking do 
ca Lay te et 
neil yos back ty eve 


box foe the oll with dhesiiniy pce 
fe that tere was le expe te 
Veating fn mud the fecblenese of the 
falor, I proves the isarvellous sensility of the 
‘telephone would have hicen quite silent. 
Teiswveturn to the static telegeaph of Ronakls, and 
any realer who has an scyaintance tho can. put op. 
trie belly and tak Me kiows all bet electricity, 
wll beable Co conto hin with ths experiment 
Lately, Mr. A, C. Brower ated that signals: 
sont may hundreds of nis long naked eae 
the Watton of the sea ad szccived on a oberet. 
cd ofthe lize wire shin inthe i 
ay part of the gas oe water pipes ofa house, and. some 
tier pvt of hepipes be tparked at with a cll the coe 
Here will be Droken dome 
Ue opportunity can try a allway tive 
on signal to a : 


ten of © 38 
Town has suggested, nad E eieve 
of applentions of the coberer and 
formate at work, Tt will soon be 
rome t cominen opeaton an 
ote cue 
Rev 
stout 


iny othe 
efor the company 
will not be Pr 


rectly to 
ct of any app 


tor for ringing 
with many turns, will 


Wht ty" ow 6a, 


With 


y cheap el 
ly ia the eieuit 
yards off, but 


should resp 
thie bell up to 2 
nes A very hi 
duction coil, 
re of the same hel 


the first to 
Professor 


Inorder to decohere a tube automatically the current 
through it nist worka relay that controls an electric bell, 
the bammet of which hits the tube. 

“AIL an amatete electrician need trouble aboat is to ob- 
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swing ofthe needle on an ordinary detector 
alvanometer, ard a surerelurn to zero. Tle then knows 
isttating only a moderately sensitive relay lor 

the gel, ew be able rng abel rea 
‘work the tsual telegraphic apparatus inthe Toes! eicuit 
if he cares to do ey! " zB 

Finally few words a5 to yatents cove 
“The Lodge transmitter is site clea and 
vents of balls have been used. before Marconi}. als 
fit between then. Coherers of mumerous shapes 
fre also quite clear; of ‘course’ not the actual one 
yatented by Marconi. 


patent, and also by I Popol! in St. 
2h n claims of Met Marcon’ 

has come to light which 
es that every one of his seas have been more oF less 
Anticipated in various parts of the world without his 
Knowledge, but he has, fa sporting langeagey forced the 
Jace, sudl done good work for which he ‘deserves to 
Irenelite "There are also uther recent patents covering ap. 
Vlications ofthe coherct, &e.y most of which are not yet 
published. 


How to [lake a Useful 
Bichromate Battery. 


By Ceci. M. 
NE of the simplest, 

the est electric bat 

that known as the si 

cell, It is very energetic, 
than any other practicable 


romate of potash 
for i yl igher voltage 
form of primary battery, and 


conducting materia! B B, are two plates of carbon, C 
A wire in’ connection with the zine forms the nea 
terminal, while two others from the two carbons unite to 
form the positive. If we immers: the lower half of a 
element” thus constructed in an ~<citing Siid—or 
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Al 


i SUL 


om 


electrolyte” as itis more p 
eight parts ofa saturated solution of hy 
tovone part of sniphurie acid (oll of vitriol 
that nothing wil ‘happen while the con : 
main’ separate, but tat when these are connected togetior 
current of electricity iS 


which will 
ities of hwsltagen gas will he 
To obviate this waste of zine and exci 
ways spoiled toetier=-ue vine pla 
gamated with quicksilver purpose of 
Which is to smother these energetic particles as 1 were 
and prevent then setting up sul iewlependent electrical 
action, while at the same time it allows 1 


action of the cell to yo on undisturbed. —-\pply 
cury to the zine—which must be previously cleaned 
dilite acid-—by means of a piece of rag, rubbing it 
unl its surface presents alright silvery appearance. 7 
will, 10 a great extent, prevent this tiresome Loe 

by covering up the elceteo positive particles, and thus 
rendering then powerless. OF course, all th he 
hattery is in use, the zine plate will besteadily eaten away 
in divect proportion to the strength, and duration of the 


protection of the srereury would be $00 
f y i 


the plates wore exposed 10 the action 


fd herein lies a drawtack to U 
cause a is eaay to see, Bie 
teach zine ont of 3 large battery of several e 
ie and evatly, while to take the 
avolve considerable trouble, For this reason itis 
ial to fasten the tops of all the elements tozeth 
"sand earbons out of the 
i. WU is not ea 
ily together ia sue 
are thoroughly insulated feow 
snother—which isa sine qua-now. 


iffculty that 1 desi 
ithistrated in the diagrams shown on this, 


Page, and the construction of which 1 will now describe, 
rom a cigar box cut out sixteen pieces of wood, each, 


them for a while in 


i tdchness spl for tlt 
ing 394 ine. long, hy 2 tose broad.” 


, thal is to say, the zine of one cell joi 
ly 10 the carbon of the next, and soon rl 
1. a8 shown in Tg. 3, where a wite from the 

t Forins the positive terminal, while 

‘of the last constitutes the negative, 
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Afall carbons we 
and all the zines joined 
other, the hatte 
electricity, bi 

of one cell 
ing the 


es the quantity of 
ould be oply that 
od of 


low potential is requited, 


to make Satisfactory conniection—which is 
of thin sheet copper eight 
th 


wrlant—eut 0 
strips each 34 in. wide by 7 ins. long. 
shape of a narrow U, as shown in 


Bend each i 
4. and solde 


the bend a short piece of copper bell wire, the other end 
‘of whieh is to be axed in the same way to the ine pl 

the next combination 

Fig. 2, 


This arrang 
Now cut ott of 
g 15 ins. by ins. ( 

‘wool eat two sips, BE Til, aso 43 ine long 

"Ten ion terews 24 fas. lang wil also 
al for the purpose of nding the sels tog 

ch element way now be bound 
poratly with string, taking. great care that the tation 
farts vccupy thet proper: psition lst the aine. plate 
ite nite with iy tulators on either side, then the 
Copper eaunectig strip, and lastly the carbons 
ied holes for the se 

downwards on the 


wooden 
pat the stip 
ws giving each 


nplete. 
am that there 
rend of the cen 


ie aspace (DD) 
tonal na tie 
‘igs eh 


uprights also form a supe 
Dace when not in use 
ployed to 
Uiubrella open or closed, When the battery is 
‘equiva for use these springs are simply depressed by the 
tinsbs, and the elements: fowered Into their respective 
cell withoat any wouble, The cells proper, cowsisting 
‘ordinary one pound jun jars, or gallipote ae, of cow se, 
§rtanged (n two rows of four exch on the base-board, and 
they should be ahout half filled with the biehromate solu- 
tion, mixta alendy dleeribe 
Hy own battery constructed exactly on these Hines iy 
when fist chagged, quite powertal enough tolight a lithe 
Incident ay of eee fost cane pues oF 
‘will work 2 small motor, excite a powerful clectr-mag= 
Nel, or do any other experimental cleetical work on’a 
ery salisfactorly. Tt polarises after atime, 
Jcontinuensly, ut ith short periods of rest, suck 
tance, asit would get between several experiments, 
swurks admirably. Tt fas advantages of extreme. porta- 
uty, Coupled with hieh eficlencys whlle Wis cleanly to 
ise, fee from disagreeable smells or nosious fames, and, 
‘moat important of al, i very inexpensive, both to make 
lin to use 
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Micropioiies and How to Make 
Them. 

February, 180% sotaise 


By FED, 
UST as 2 microscope isan instrument used to observe 
very tiny visible objects soa microphone isan instru 
thet tre nthe observation of mite sume Bu 
there the resemblance ceases. The microphone, although 
an exceedingly delicate arrangement, 1s amongst the 
pest pieces of electrical apparatus’ the amateur ean 


iave to make. It is at the same time interesting from a 
bately scinticpoint of view, and of wry gtea tse in 
‘conmmercial world, 


All microphones are constructed on one principle ; the 
difference between the simplest and the most complex 
‘a matter of structural detail for purposes of strength, 

ce, oF appearance. ‘The principle. is always 
it of eleciricity is allowed to flow through two. 
conductors which merely touch one another (and therefore 
offer great resistance to the flow), one or both the con- 
ductors being so arranged that the slightest vibration will 
cause il to press more or less heavily upon the other con- 


ductor, 


“This variation 
responding variation inthe strength of the electric Now, 
‘wide telog conveyed throogh telephone reeciver 


the pressure produces. a cor 


made manifest to anyone listening. A sketch of the 
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pleat possible aecangement is ven ia Fig. 1. The 
{clephone receiver i shown at y the tatty a B, 
And! the nilcrophoue at A. This attr consists merely 
Of three wie alls often known as “French” nail) 


ows through the microphone by me 
‘which bridges the two oth 

the, 

varia 


ated, A slight scratch; 
reproduced. and exsj 
course be far away from the source of the 
Certain disadvantages are quite obvious range: 
ment already “There is a want of permanency 
which are liable to he snapped 
up at any moment for common domestic use. ‘Then, slso, 
itisa well-known fact that all. sounds are magnified if a 
large hollow vessel can be made to vibrate by their aid, 
‘This suggests the use of asounding-box, and Fig. 2 shows 
A microphone constructed to iachide these improvements. 
Tn this Is a hollow deal box, upen at both ends, Upon 
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this ate xed by screws two pieces of ae-tamp carbon 
CC aboat in diameter an 76 in. Igy a short 
copper wire being twisted round witderncath se a means 
sf connection to telephone and battery (not shown inthis 
Seschy A cotta fade I teh ck of ethon, 
and a short length (154 in. will do) of smaller eathon, 
boat j6ths in. diameter, pointe st exch endy Teas 
Tightly betweea the two. ‘The similarity between this and 
the previons arrangement isapparent to anyone, and every 
amategy electrician will appractte the auvantages of the 
fontacts over the meta, 
Vet anol oplione is shown in Fig. 4, known as 
Laocht-Labye's Pantclephone. I made one of these some 
time ago witha hollow lack to aet ag» sounding board, 
nd the instrument yas anarvllously delicate. ‘the con? 
struction i simpiety Teil At the top ofthe backbone 
is'a bar of wood 4g tn. square, and aoa 5 in, long. At, 
ach end is tog pce of very thin springy’ brass (veh) 


as an old stencil plate), 2 in, long by 36 in. wide. These 
two leces evry a ples of yi 434 I wide iy 
536 long and 17in, thick, which fas ghved to it at the 
dalle of the Tower end a piece of are-lamp carbon ¥%4 in. 
veter and J in thick. A small groove is ent in the 
back of ‘ihe ‘carbon before glucing it to the board,| 
and when dry, two wires, one going 10 each bras 
farriet at the top, ate pushed into’ the: geoove to make 
fcontact. The remaining portion of theapparatu. is shown 
Fige 4. Tis. bent piece of brass (1-16th iny thick), 
having & small brass spring soldered to it at A. This 
spring carries a sinall platinum contaet-pivce (similar to 
that ian electric bell) at P which Is kept 
the carbon of the microphone Ly means of a serew 
tery from the bent brass 
iat piece of apparatus 
Tuan im an upright position against a 
me ean be herd ‘het the talkers 
yy yards away from 
to be spoken to at close qu 
severe, and the sounils become broken and disjointed, 
although loud. 
transmitters” of ordinary telephonic apparatus 
sophones strongly constructed. ‘Theie 
Yor the sake of ilustration, a simple 
Te will be seen that the onl 


‘exactly the e 
contacts are mounted on a thin pine 
ing a mouthpiece above to direct the sound- 
is on to the said board. 

n of microphone described should be made 
ieur worker. ‘They are so simple as to take 
ie, and the comparison of results is always useful, | 
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Your fiends cannot help being interested when they hear 
your watch ticking away loudly, although two or three 
Tooms away. ‘The slightest tonch on 

itself is magnified, and T once listened for a long time to 
an imprisoned bee buzzing about the room, iis 
varying as it approached to or receded fron 
ment." The test is supposed to be the 
walking upon the souning-board of the 
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pysrat 
ally, never been able to induce th: 


benefit, 
How to [Make an Electric Cycle 
Lamp. 
Marel 1898. — 


By “Zopiac.” 

¥ following the instructions given in this article any 

amateur may construct a list-class electric cycle 

lamp at a cost of only a few shillings. Should the 

amateur wish to make an accumulator for any other par- 

pose, such as lighting, coil working, &e., he will nd 
the Instructions given to be very usefal. 


‘The accumulator will be first dealt with. A two: 
celled ebonite case will be required and wo. pairs of 
Grids (plates) to ft into the cells. ‘The following table 
will give some idea as to the size requited : 


Four Vour. 


No. Cay Weight. 
ated uth $0 
ah 3 

nae. 
Weigin is 
wall ling. 


(Ce) and one negative ( 
‘The two positive grids 
paste made 


paste fito the 
as in Fig. 1, in ord 
‘with a horn’ or wood 
turned over and the otl 
after which itn 


- The 
ted in the same way, 
ist be stood up in a warm room to allow 
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it todrysfor about fiteen hours, Having pasted and dried 
Hoth plates, the next thing f to place them in 2 very 
Strong solution of chloride of lime. ‘This will form led 
Petonide, and save the trouble of forming.” 
complete the plates mist be washed 
3 they are then ready to be placed in the 
sive grids ust be led. fn with precip 
"Fo make this, place a few strips of zine in 
2 Saturated solution of” feadsncetate, and collect the 
crystals thal are formed. ‘These will adhere together 
when pressed into the grid, 
Telore patting 


i (ed along the 
ih. apart from the pos 
These pins wil then fic ia the 

ube band (8) will make the 


Ifa loose ebonite top is not supplied with the eell, one 
rst De ent out (with a fretsaw) lo fit it. Holes must be 
‘cut in to allow the four lugs to go through, and two 4¢-in. 
ehonite tubes (/) must be cemented 


© 
back, pin (d) being pnt through the shank (o preventit 
rnipg.! “The splivring () will prevent the top of the 
ral ic oalig af ue, and 
‘now ready forsealing with marine glue, and 
3 shows itat thin lage. Two india rubber pigs or 
fe stoppers for the tibes (¢) will complete the cell, 
Hefore going onto the lamp however, i will be well to 
ive a few motes, useful te those who wis 
cumulators for lighting, &e. If the a 
wake his own grids tie ‘can east them in plaster-of Paris 
aioulds, using pure lead. Figs 1 shows two types ol geids, 
an Fig. 2 shows a side section. ‘The grids ate 3( 1h, (0 
436 in, square, For such cells itis usualto ba 
ve plate th i 


tives.” This prevents b 


g of the positive plates, 
‘wliole ofthe positives in each cell ae 


cell are coupled together, a8 


Te 


Figs. 1 AND 2.—Skctions oF Grips. Fic. 3—Sectionar. 
INTERIOR OF Laut! 


Fig 3 


LAN OF ACCUSCLATOR. He. 


Fic. 5.— ARRANGEMENT oF Swrren, 
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c negatives. ‘The electrolyte consists of pure 
diluted with about four times its bulk of 
ifie gravity being about 17165, Be careful 
ix by adding the acid to the water, and never vice 


te acid having Ween put into the cells, s0 as to cover 


the plates, the accumulators are ready-for ch Vor 
Uhispurpose a steadysource of supply will he requires, fe 
a battery or shunt-wound dynamin, allowing 2°5 volts for 


ged; the maxi 
Ces per sq 
te should 


eing about four 
face, and the dis 


The positi 
to the positive 
supply # from the fig 
with pole-tinding paper, 
paper isa paper eoated with— 
Potassium iodide 
Starch (stil paste) 


‘When the source of 
weto lest the poles 
Ke them. Pole-fin 


2 pauls 
ro 


and must be kept diy.” 
the wives fin contact with 
Ulge spo wil 

‘To chase 


When fi 
seid turn 


the 
ing 2°5 


y charged the cells will yas feel 
ilky, the EME, of each cell hi 

ever disehane a cell below 19 vol 

mv lischatgedd oF eMmpsy. 

ark cells 

he k next elanw attention. By putin 

1 fanny inside ry eV fatnpy Hts possible 

it ana cond eleetiic ur oll ame However the 

shown ia Fig. 4) will be fontal fae neater. 1 

slhoutd be a i ‘pvolls 0 

ost U8 Gils The size of the ease will 

Tap sed, the 


Ca} hy means of 
nit Fig. §, The stitch 
ee pieces of springs "sass (oy fe), ad (7) 
in the off” pos Fig. § showing 


clearly the “on” position. ‘The spring {c) serves 
Suna the amp to heel. ‘The ine 9 the tbe 
Should be Uright, and tne concave surface of the back (w) 


nthe velleetoe (y) should be. painted with 
enamel, the wooden tack (te) being. well polished ot 
varnished 

‘The whol 


(in) Eros 


sd and ready to be connected! 


fe pendant amps the 
‘wire ean be kept elose to the frame of cycle by means of 
He rvtsber bands or elips, and will then look neat. 
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How to Fit up a Small Inter- 


Cena 


i, though the general iden 


among the public Uat-a smal electric light produced 
by primary batteries is only toy, and of no practical use 
whatever.” Thope the following artile will prove that a 


small electric light, when properly installed, ean be made 
an excoedingly useful adjunct to 4 bedroom, especialy in 
4 country huuse, where the electric light is not laid on. 

‘The chief point to remember, 
cost of running a stall electric light fro 
So much the fist outlay, but rather, wh 
total expense necessary to keep alln worki 
working expenditure ean be reduced to a mininin, rox 
vided the right class of batteries and lamps are empioyed. 
Of course, the reader must bear in aniad hat the 
respecting which Lam writing is for intermittent I 
only, as it is well-known tact that continous fi 
from primary batteries is far Loo costly, 
messy an undertaking. Nevertheless, int 
ing can be made a yreat success, asthe W 
tained from the experience of his own plant whic 

if fifteen months, the cost for maint 

(a. for fresh sal-ammoniae. 
ved for this plant may be classed 

rie lt ap oleraaind 
and easing. ‘The type of later 
neh, whichis tad in tbe following 
lomerate block, Victoria Leclanehé, Carporous 
and most for The 9 
glomerate’ block Leclanch, size No. 1, may be chose 
Drovided the mouth of the glass jar is sealed tp ( 
evaporation) with a cardboard tid secured with pitchy 
small hole being left for the insertion of the zine rod. The 
Victoria Leclanché is renowned for its strength of 
current, but as it does not lend itself to. any metho of 
Scaling up, and is also rather expensive, L cannot recom 
mend it for this purpose. “The earporous Leclanch, size 
No. 1 is undoubsedty the best form of cell to use, for the 
following reasons: the internal resistance 4s futly low, 
being 5 ohm, whilst the evaporation is practically i 
There is absolutely no erceping whatsoever, and it his 
very good recaperative powers. 

Terhaos the reales imay” prefer to use dry batteries for 
this sort of work. They! are very efficient, with the 

Bo attention. ‘There is thi 
nn run down, 2 


batteries, ne 


Tins 


er, how many 
years the peroxide of manganese will last, but the writer 
has heard of instances of ordinary Leclanchés working on 
‘2 house bell circuit for thirteen years and still running, 
satisfactorily. 

An illustration of the Carporons Leelanché is. given in 
section in Fig. 1. This cell consists of a carbon 
cylinder 3 in. diameter inside, 34 in. thick, and 6 in. 
high, pierced with small holes with a wooden top (M) 
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anda china bottom (C) seeare in their places with pte, 
‘A portion of the top of the cizbon eplinder is euricd 
through the wooden top and surmounted by asmall crear 
ral, ‘Thrones 
2 pores tube 
miter inv, 8 in-long, the intervening space 
seen the eaubon eylinder and the: porons tube, being 
filed with five parts enished eazbon and hoor parts 
oxide of manganese ths having Deen fillet in before the 
Goltom is secured fu its places ‘The carbon eylinier is 
piheed inva sare ylass jut with a contracte circular neck, 
the projecting edges of the wooden top 
‘Of the glass jar, therely, prev 


Fi, 1. Snerios oF Barren: 
cs \ Borrow. 
M. = Woonns 

“Z1K¢ Ko 


6.= Vonous Tout. 

= Caknox Cs 18 
2Gias Jae, 

= Chute Cannes 
MANGANESE 


11 is a good plan to place an 
the wooden cap and the rim of th 
etter means of preventing creeping, but 
‘carbon cylinder off the bottom of the jar, thus allowing 
the liquid to circulate more freely. ‘The zine rod is passed 


ting etecen 
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e porous tube, and the Vitteries placed in a 
le place—connected in series; they are then filled 
salam 


ina gevolt 
‘atieries 

dark int b Lae 
we-way dark ‘comer, almost imposible to be gol aly 
instend of ona shelf ina coo, well lighted. place. ‘The 
‘writer's batteries vet upon a somner wardrobe ina beds 


yest important item to obiin the lamps, The 
ind fated 8'9, 6, 8, or tosolt 


‘ofthe bed, "The four batteries wi 

ime, at i is seldom or never 
switehed on at Mine, ats 
each, ana sy rom $00 ty G00 hours 
STuradion (a very low figure), they would Tat from fu to) 
five years if used a quarter of an-hour every night. 

Fig. 2 shews how the writer has fitted up-a lamp in 
fone of the bedrooms, the holder being of the bayonet 
type, sold for the lamps at 2s. each, sivh shade earsier, 
ori, Gil. without, The lamp and’ shade may be sus: 
pended by means of flexible wite from a ceiling rose, or 
the holder, in which is serewed « 34-in, gas thread, may 
be fixed ‘on to the wall, as shéwn, by means ‘of a 
bracket ‘length brass piping, serewed 34-in, 


nly run one lamp at 
more than one amp 
‘The lamps cost 18. Gd. 


SSNS & 


S 


S 
WALL 


& 


SMALL. Lass BRAKE. 
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gasthtend cech end and bent into a lesirable shape 
fixe bensling the pipe, Bil i with melted resin gu 


‘The bracket, 
3, must Le screwed and soldered 
to a citcular stout ‘aod 
ten serewed by 
square block of w 
‘casing after the wi 
of the types 
i will answer for this plant, but for neatness, cheapness, 
and yood finish there is nothing to surpass the tumbler 
switeh (price 2s.). When fixing this switeh in. position it 
is desirable to nail asially neat notice uns 
lows) INremsarres Lt 
the ‘person using the Hight to pat U 
soon s possible 

‘Ondinary electric bell wire 
current, bat he sureand hiv 
No. 208.W, 


bbe used to convey the 
naller gauge than 
even if the lamp iselose to the batteries; 


enter “atance than 15 A (single 
SAW. nd wie the oder ad 
SMEG he Mh othe allt gry ie 
efedsed by using wooden a capping, which can 
He bought atthe mite of 12 Mt. for Sd’ from any 
clecticl dealer. a ek 

supposing the amateur deckles to purchase the 
necenary requirements fr a 4-volt lamp ostallat 
the cos ill prosimate ae follow 


Pars 
4. No.1 Catporous celle, at 36. gd each... 15 0 
1g-volt BCH. aap 16 
1 holder with shade cartier 20 
Glass shade 10 
ber switel, 20 
Wire and casing, say 16 
Total 230 


Of couse, this cost may the lessened by omitting the 
shuule and shade-cattier, or by using a cheaper switch 

nil no casing; but on ho account se a cheaper lamp, 
for smaller battery’ of wite. " : 

‘The apparatus for Gling and replenishing the batteries 
is shown in Fig. 3, which practically explains its con- 
struction and use- 

‘The materials required are 


A bottle oF flask, to take 
ameter, 3 ft.” of glass 
as. of rubber thing 
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‘After bending and cutting 
c requisite lengths, as shown in 
ced tough two Holes in he 
1¢ long piece of glass tubing 
; fo the bots of the flask, and the 
short piece project into the neck an inch or so, Cut 6 ins. 
if the rubber tubing, ie end on to the short 
‘ogth of bent glass tubing, and the other end to a. short 
piece of glass tube, 10 use as a mouthpiece. One end of 
g length of rubber tubing is connected on to 

the Jong bent glass tube, and the “other end on to a 
Xt picee, about G in. long for insertion into the 


site replenishing with fresh salam: 
rmoniae, the bottle must be emptied of any lguid it aay 
contain, and 3ors,afsaLammoniaeerystal,evuhed fine, 
ftintothe boil then the long lace tubs inser fn 
the porous tbs, and the shor ihe nto the operators 
mouth. "Hold"the Bottle ata. lower level than the 
tery and exhaust some ofthe sit out of ie Thi will 
‘nute the liguld to low out of the battery ft the bot 
Sivcely it strts flowing withdraw the short tube ican 
month, 90 asto allow the liq to le syphoned ont of Whe 
Ualtery ‘unl iis empty. As soon he the. battery is 
empty hold the bot at higher level than the battery, 
insert the short piece of tly 

owing cause the 

cell 


‘oat of the batteries about once every six ‘months, and 
scrape them with an old file. 


How to Make a Simple 
Telephone. 


By He A, 

OUBTLESS many readers have hesitated in 
Jicrophone in any of the ways described in this 
reeause they do not possess a tele:| 
weeidless to state that a micto-, 
phone would be of very little use without on 

beneiit of those readers, T gi 
evan oa eae 
‘well with any microphone shows 

Excisuen. 


For the, 
the. following simple] 
ment thal will work 
No.2 of Tie Mone 


be found handy for hanging purposes. ‘Then 
cat a thread with screw-plate dawa to the ring. Take | 
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CARDBOARD CONE 


wood, and the brass dise serewed to the 
top with a pair of sivall wood serews—if this has not 
really heen done. The wound boblin is put on the 
and the free ends of wire sre soldered to (wo 

shown in the sketch. Pice the ferrotype 
onth of the box lid, and put it on the bos 
then screw down the rod until on tapping. the ferrotyx 
sates that the mi 


the plate will give a clear sound. The telephone 
now be ready for use. 

In conchision, Fmiay say that this instrament i 
advantage of being worked, for short distinees, without 
battery cr microphone, ir are connected with line 
wires. I used a couple of these telephones between my 
‘own house and another, and they gave very satisfactory 
resulls. The sketch should give a ge jer of the 
parts when put together, and with a lle eare and, 
Judgment no amateur need fail in making the apparatus, 


An Apparatus for Transmitting 


Pictures by Electricity. 
May, 1898. 
N the ace ow an apparatus 
slviae forthe electrical transmission of pletures by 
Mr. C. A. Lee, In writing us on the subject, Mr. 
ys = i 
fave no yet constructed my: apparatus, but my 
forts have hitherto been directe toind a substance sens 
Live light which has not got the drawbacks of selenium, 
ch success. ‘The possibilities of this ays 
phy ate tremendous, not only for trans: 
also for news, and from calculations 
ts I find that it will be possible to 
i much greater despate 
the established system, But whether it wil 
possible to solve the greater problem which Herr 
crank es himself ttl, namely rans senes 
th ‘movements is very doubiful 
‘the wire alone renders it well ni 


A Siirus 


Piece of sheet brassy am 
ime diameter av one end of the eylind 
of thief tap an 
‘wo ater hese me a tht 
lsteaces‘apat. A svall $4 fn sheet brass nf pat on 
the to 
“The brass plate can now be screwel on Ul 
cpinden, the inaget has heen bought w 
{apped Hole at one end the brass roa ms 
ition aay : ce ths, wa 
cardboard bbb 
Sout th 
Betik-cover 
fexch end for connections with «he tetainas 
the exact nse diameter of the toothpowl 
hele in sit coded of the sane ne. Day ti 
fn the fervlype. plate, ad sralch Tightly sound with a 
Sharp point, Mind not tomake any dente 
48 is would be faal to the ‘working of the a 
Cat the tise out with pa of ses 
moist e et in the centee of the box 
farbocnd ghd in, All parts now bei 
[Be put totter. "The mapoct hk 


ing 
reproduce at the receiving end. Every poi 
the picture (1) is successively traversed by. the two! 
vibra a continuous path. ‘These (wo 


the 


= 


Rast SHOWING ARKANGESIENT OF ArFARATU 


jrvors vibrate on anes at right angles to one another 
in the figure, Ueing represented with a horizontal axis, 
Ag in and Ay with a vertical axis). $ represents a cell sensitive 
anda cone of n cell is probably the most suitable. 
made, they eon Well known, lias) the properties of 
inthe bute ia nereasing its electrical resistance in propor 
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Vin asthe ight falling upon tis of greater or lessintensty: 
Each such sucessive point inthe pitore ls cused by tee 
silvating miewors (An to fall upon the selenium (ose or 
Hoth of the mirrors: may be comcate so as to focus each 
seleuiutn eal) Ths cols 
ur other sunree of elecive 
with a lamp (1) preferably 
te or Tes ilantnated in pro 
nce of the cite isdlminished oF 
incensed Uh dt ofthe Selnin ela the rane 
ing end}, oF in propurtien asthelight falling upon the 
of more i ‘Apencit ofr fom the 
slit wr otherwise}, falls on two 
tl 1 those atthe tans 
tial aaisand 22 horiconta avs), and 
ghoundglass sereen or scasitve, photo: 
Ce the pen of t9ys fre 
Mo traverse in rapid succession every 
Now, the mirtrs (tn) a he re 
auc to vibrate exaety i unio 
ors (AN) Heapoctveh 
ait of two 
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point on the screen, 


ccomplish 
(tar), each 


espe 
y be on separate 
uler certain conditions, be 
coupled to the eitcuit containing the lamp and seleni 
cell, An intermittent cureent is made to flow thro 


(on axes at 
motions are complementary, 40 to speate; that is, when 
one is nt one of iis exttente positions, the other & at its 

1 pontlon), "Moreover cre, scree grade of 
mination on the picture (r) atthe transmitting end is 
faithflly reproduced on the sereen (Q) in its correct posi- 
tion, since exactly similar paths are traversed at each end, 
fund for each. point_on the path the il is pro: 
portionate atleither end, Te is evident that this system 
Inay be extended for reproductions, not only of st 

es, but that, ifn place of the picture () we pro} 
‘real image of an object by means of a lens thi 
te reproduced at the receiving end; also, t 
inake the mirror vibrations of ‘saticient frequency, it 
tnight be possible to produce an image on ad 
Uiall its eorreet motions by” reason of persistence of 


A Wimshurst Machine—How to 
Make and Use It. 


July, 1898. By Engen Brows, 
[The following is the a 
£235 
IIE dimensions of the machine I am about to 


describe are for a ather large one, but asthe cot 

of making s large one will be tle more haa, & 
sinall one, and the effet fe so much beter, Think no-one 
will egeet making the large machine. 
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‘The stand may be of good deal, but’ mahogany is better 

‘one does not mind the extra expense, it should be 
dovetailed together, and the uprights halved ia and fixed 
with six screws, as shown in drawing. The uprights 
(Figs. 7 and 8) have a piece of brass tube driven tightly 
{in the lower hole for bearings for the large pulleys, and a 
wood serew let in edgeways to secure the spine for the 
plates. 


18) must be of maho- 
me oval in avery short 
any 8) Inu long—an olf curtain 
auld have ahate hare ight through, and 
piece of in. round. irony 1136 Ins, | 

ihnough, and projectiog aboot 36 

ts heat bored nt 

faiely truce, There 


thie if) 
to the) 


igs. 9 and 10 the ends, | 
‘The conductors (Figs. 15 a1 
tube, 


ie 
‘The balls at 
Known as 
 ironmonger. 
tightly the tube the) 


conductor is made of, and bore a hole 3 ins. deep in end 
‘of thisg then drive a piece of tirass pipe, in, bore, in 
this to take the discharging rods. Solder a t-in. caddy 


Vall ow each end, and drill a small hole in one ball to 
meet the sinall pipe we have driven in. Ease it out with 
A round Gite to get it central, Xe. Now fit a piece of the 
pipe to stand at right angles, and solder to centre of con: 

or, and a brass ing al end where gla rd enter 
i will do away with the sharp edges, a8 all shatp edges 
he avoided nthe conductors. “Cement the plas 
‘with plasterof Pars, having presioualy ground end. of 
lass togie a hold to cement. Drill two holes to tee 
collecting points or combs, anc drive vo pieces 4 brass 
wire into these and file to int Be the 

tu] cowards the plates. res go wel 
rool, or Oey wl a Tie wes aye 
screwed in, which is, perhaps, a better plan than delving 
then in, "Note the conductors twist be made right and 
left handed. A row of points are usually pat to draw 
the electricity off the plates, but 1 find o 
side is sufficient. To prove this close the 
rods and no spark ean be obtained from phates. 

‘The discharging rods (Fig. 23) are made of $ brass 
wite, with a p cil at Fight angles to fit in hole at 

asaw-slit to make them fit tight 

Position. If made thus, they ean 
moved and other connections substituted for charging 
Leyden jars, Xe. The hanudles are lest made of ebonitey 
‘bal any wood soaked in melted paraffin-wax will do. One 
tod is fitted with a 194-in. dise ball; the other has a $4 
fone. The conductors may he secured to stand with wool 
screws, or thumb-mut from sivlerneath #5 belt 


Let the 
will not remain finn. 


end of conductors, a1 
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ne easily removed for cleaning 
plates mayb 
are more exp 
is working and rub oy 


es up to 20 ins, 
sglass shoul be used. | Mv 
the plates round same price as 


“ 
‘a pect of glass of even thickness, an 
ithe. Ordinary thi aise wl 
Uienly etter thas thick hiss though,’ pe 
so Suing TE eat tu eens 9 wah 
Sane size as pipe sed to bush the swall pulleys 
the'ecntve of plate: ‘This my be ne. wa 
Warin the washer and 


Ifthe pipes ai 
ix a piece of brass pipe in a strip of wood, 
nond or glass-cutter, fastened correct distance 
from pipe in wood. " Now use’ this as a trammel, using 
the washer as.centre, Roughly cut the corners off, and 
ke a cut from circle to edge, and I think you will ‘then 


Pian ov Dirro, 


Sealer inch = 1 foot, 


Figs i 
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F212 019 922, 


728 aaa, = 


<< » 


rte: 


See 


Se Ses 


eHow 10 Mage AND Usie Ir, 


A Wrorsitensr Ma 


casings of Vas. 
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he ableto get the circle out 
lass that 

Hites will not balance when running. Fix a piece of 
brass pipe same size as used to bush pulleys in lathe, 
and eeverse the henstoeks sprinkle a litle larly coarse 
emery in hole in washer art 2 droo of turpentine and 
sit, ad let the pipe run in hole in washer ‘This acts 
ae guide for hole, It 


oily 
fist kee 
plate mine 
idl hole 
‘Alter driling the plates. they must” be. thoroughly 
cleaned out andthe small pulleys cemented to thems 
find Prous cla glue tobe the best medians for thi 
Spread litle the give on the wood ih a hot 
rom then cutout a cloth washer sie of pulley boss, le 
thi and ware plate and pulley before the fie and stick 
the palley'ony alghtly twisting the pulley to cause the 
lve to sprend_ evenly between pulley, clothe and, plate 
Tr the pulleys aestuck tothe plates with Coagulloe or 
ae cement without cle washer they willertanly 
broke aix glasses inthis 
Tren maleing my fet machine, so do not omit the 
, a use the Prous elaate clue for glass plates aid 
there! will he no. fear of their Breaking. Glas plates 
he las ois 
whe “spp _ 
fas of hyn Js to event sobre condensing om 
! 


To make the varnish disslse {Ib of good shells in 
8 ors, mettslted spit, “This will ake two or three 
days to Reep the bottle n a warm place, but, 
dtolnat put it th bot water to basten He Afr i has all 
aot pa a1 
lake well and allow it to stand atl top becomes Clear. 
‘The clear porthm fe what f2 wed to varniah the plates, 
ao must he decanted or filtered, and the thick portic 
tion avy 

‘Warn the plates evenly before the Gre or over a gat- 
stove, keep tiring them round all the time, and when 
thay feel comfortably ‘hot to back of band” apply the 
farnish tothe side wh wood pulley, fest wiht broad 
Camel hair bral about gine we, ad do not go over the 
sine part more than onces, When the varnish fs evenly 

eal, warm thei well before the fire until the sp 
frnporated.‘Thvy may then have a second coat i 
secessmy. Varnish Both sides in this way. All glass 
fs wall warned hn ang ratio Xi 
shold be ofa nice golden colour when furnished. 

Ske tetors (Fig 26) are thity-tio in ner for each 

ay be of toi. The large end should be 


sth to Toth dianieter of plates fy eogth 
Cr in, sie andthe sides should fran ad 
‘To stil te sectors on draw a civle the diameter of the 
plates, and from sare centre draw another circle 1 
avo party dea 
plates onthe paper. Th 
will rma goide to stick the seetors on, whi may be 
Une with lod gum, or the shellac vom. Then pat 
ih all ound the edges of sectors 
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will prevent their rubbing off with the brushes, and 

ily juevents che charge escaping off the sectors. 
the spindle, a d 

to loosen the 


iouching the better. “They should 
were part. 
at 13 and 14) are made of hard 
nel a picce of #4-in, bass gas-pipe driven in and 
ensions on a true thawdrel, Drill an 

each of these, 

ing rods (Figs, 24 and 25) aren 
te, with holes 


y 
rhea in with them, brushes 
the gold 


1 wee pe 

Should Tightly see 

Iaido Gord sbtained Datel 

‘ste ie ie pre 

ng afer will sb the fectons off the platen 
ne cere a ents in up thick dice uf Irae a 

to this. Dall two bles 


nthe’ plats ane cvoting Tt 

jects n.d enc uf cel 

Tigh tad fa are cf wos! Galned to wand ty 
i auppeatan Fore po 

ite ta be a ce 


tly the steel hoops for jo 
uy sewn minehine shops. 

Two Leyden jars will be required which may be wade 
of salad ofl boithes, Fit ith shot to & hel 


‘ement a sinall proce of brass 
the wuter coating of ench and 
a tuo cork to and a pieve of 
forme at end, art small washer 


Purpose as well as the jars t be bought al th 

ps aml are cheaply replaced. as they ate som 
Token by the enormous tension they are subjected to 
uly balls for diel 
picee of sheet brass hollowed 
fic Heil anal tape 


Wf rods should. have a 
nl soldered ope 
ans ai 
up in Fate to i the ope 
‘| ‘off in lathe, : 


ng 


in lall: solder ball The, 


‘sty the 
cither cave Ht docs not 
sicor glass tube ar bold 
e excite 
ain long. sparks hang the Leyten jars one on | 
cach conductor and conmect the owter coatings with, | 
pice of insulated wire; notice the collecting poinls and | 
the beashes of Fight are. on the site having the large 
Saud the small ll sie shows tiny points of ligt 
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conduct 
and we 


ul abt 
eat taste 
tubes remore thew 
tues in 
ain, 


and separate 
tsof Cr 


a Leyslen jar is charged will 
ing. becomes 
tithe the platinn 
1g of 
lise. w 


‘lamp weather, 

ight hand conducto 
in opposite divectio 
knob of jar ta Toft h 
he right 


"3 The tube 
with @ yellow ween yellow and 
an; It the more yellow th 

Norays will hy exposure will be shorter. 


balls until the tube appears almost con: 


‘The following isa pretty experiment 
‘ofaluin oF rock salt On a glass 
fro sate sing of eal ja 
ves Fight t ‘alum oF ery 

ae the halls spark passes through the a 
‘The erystat will then he beautifully lit up, and produces 
‘fleet when the toon is dathened. 


Vata lay 
nbler, anda wire 
to the ali, so that the 


How to Make a Dry Battery for 
a Portable Electric Lamp. 


hy 11. Howe, 
procure a sheet of 
tind bend thie into acy 
Short length of 2 in. 
of a proper 
bottoms 


July, 1898. 


ke a paste of crushed or 

nimonia (chloride of ammonium), 23 1 
er, 35 pats 

nether and when the 

to 9 ep 


ea pice yf 
Eirhon 


har space with, 
hom $0 pa 

5 peroxide of 
And chloride of zit 


casing. 
rncess the elliciency of the cell 
inch space with melted sulphur, 
(pitch, as advised by some writers, i as the salts 
‘creep up the case and destroy the connections); drill a 
hole in the earhon, place a terminal therein, aod the cell 
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is completed, 

Having made four of these cells, we next requir 
mahogany or walnut ease, 69 ins ny Bin fnsides Th 
shel be plied ouliié aed coach in oe 
inside for insulating purposes. "Place two Ura tein 
at one side 14 in. from the top anda in apt Thelen 
fells should be’ coate paper. waxed and 

i ipthe 


nal shone 
© ‘The zine of the next cell is to 
bbe joined to the carbon plate of the one attached to the 
terminal and this rule should be followed throughout the 
<cells—viz.: carbon to zine, When allthe cellsareconnected 
8 carbon will be left. “This should be attached by a 
short length of india-rubber covered wire to the remaln. 

yf terminal and for of the circuit, Melt 
24 1b. of paralfin Wax in an old tin and coat the whole of 
the wires, &c., inside the case, and pour the remainder 
round thecells.’This willnot only form a splendidinsulator, 
bat keep the cells rigid as well, 


September, 1898. Inexpensive Motor. 
The Model Hi 


chine very use 


Ho ea 
n. wrought-iron rod 
asily eut out with, 


a longer bearing surface, 
is clamped to a wood 
nsverse piece of wood, to whi 
for pulley end. I find this bearing 

it has an advantage in that 

ty. ‘The shalt is a, 
shrunk on. The com-| 
toulator, whiclh most troublesome item, was made, 
bby tuming down a piece of hard wood on the shalt while! 
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Fini Eanwarions 
veownle as was ofrenived size, ‘This tube was thn 
Serewte on, and the segments cul, The breshes 
‘of bass springs serewed to hase, but rocker could be 
Used anaes ave aed (0 be 
T wound the fh og 
bcs wt, a 
onmeetion being se 
‘ichine. was. for 
inning roma 
tiie this Hite motor 
Ciiton, 


A Small Voltmeter and How 
to Make It. 


Ociober, 1898. yy zor 


‘PLS voltmeter has been specially designed for those 
readers of Tut Mobi. ENGINBER Who require a 
{good reliable instrument. 
Is readings are constant a 
magnets, 
‘The same 
used as: 
(1.) Voltmeter with two seales. 
(2) Ammeter ys 


‘A {reat speed. —Yoours teuly, 
reat sp i 


le affected by external 


ovement may be so wound, that it can be 


(3.) Combined voltineter and ammeter. 
__ The complete instrument is shown at Fig. 1 and con- 
sists of 

Pointer (f)_ with the iton bundle (2) pivoted on the 


axe (mt); col fraune (fe); scale (3) and. Outer case. 
If we pass a current round a solenoid, a magnet 
is set up which is stronger at the edges thaw 
centre or axis. A piece of soft iron placed ina. n0n- 
ton ie Feld will always tend to move into the 
part of the field. 
ple on 
e (et) forma. solenoil 
bundle (8) ate i 
ence, when the 
(é, Fig. 2) tents to move to the 
Ue field, thus moving the pointer (9) to th 
The coil frame will be first dealt with 
two dises (ca, Fig. a) joived 


It consists of 
wweans of the tube J. 
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‘This may be made of brass throughout, though an 
alunsinfons front (c) would look well ; Ht would, however, 
ihave to be zovewed to the tube fas it 

soldered, ‘The setting out of these twe dises will require 


one for! 
yon, 
2) the’ back 
i imousiod om the sow A tile 2) 00 ass 
The movement wind pointer will require very careful 
works ‘The slamdnia’ pain cr(p) should be ext on of 
ha sharp knife. Lie relied onto 
cfr Throughthe hole in the top of Fave 
fused seteal fw inva wes to Conte bandied te 
Eoftest charcoal von being weed. The outer end of the 
tne ahould be hound; the whole being cemented fat 
wilh hella ‘Two litle brasy checks fasten the whole 
tn to the spindle m. The pivot centres ina and! may 
ine plain, bat would be better i jewelled.T should advise 
thet reader to put the pivotting and jewelling into the 
hands 0:2 good working watch-maker, who would, fora 
few shillings, prosiuce a fis-clase movement, 
The contro force ray be gravity or spring contol 


AU Fig. Lhe gravity control is shown, the litte weights, 
is acting on the needle. In thisexse, the instrament vist 
be kept level, o¢ the pointer will not conte to zero when, 


the current is taken of 

ot te ter he farses can then 
i that case the moving part 
lancet yg tt a he 
ing’ the spring iy shown at Fig. 3 and 
Het ahs ba ent wil he aut of the 
nd have plenty of toom to work freely. The 
ping of an {hd watch will be found to be festclas 
Fig. § it will be seen that the joner end of the 
sens, Ha othe Iss ee), theater od 
icing fastened between two (pins fon a! By piling 
ttheend of the spring through g the pointer ean be ade 

justed to its zero position, 
‘Should the real 


Iaiesprings canbe had by the docen gratis from an 
seach shop. ” . i 

We are now ready to wind the instrument, Butte) 
novenent should be exrefully removed before wind 


{daring that operation, 
id on between the checks (+¢), bing earelul to 
nd Level, and putting layer of paper between et 

i however, the bobbin 


Pat on 
‘and then reduce 
till the pointer 
‘The correct length being) 
Fand carefully coiled on the 
heat tre stored away under 

putting inore ot 
ny the instrument, 
mg wp to 20 oF 39 volts.) 
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, 
mpthceting Bests 
ateesating 


Scare 
” 


Fag & 


A B 
r Ty Ts Av! vi To! a3 t 
ca nfo es 


CU Gay CHC 


a 


Bae Latur: 
BDatery 
Ba 


Fe. 8 


stake | 
vie 


weter the No. 36 coil 
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9 scale aacancter will tesalt if we divide the wind- 


instrument will requis 
y OF sets of aveumnulaton 


cells sn very rein) 
sian insraments wit 
dtm 


we to be hired 
from sos 


nge the cirewit as shown in 


"ro ee oe ern ly 

Ce pilertertrle cer aps 
eeetet bier aes ce eats 
elem aR gle ence enter ee 
see coer 


The Daniell Cell, and How 
to Make It. 


itruient and log 


I the 
Tn this ease 
a the circuit 


November, 1898. 


By F 
FPUE, Daniell cell, | 
whiel 
with practically: no to 
prising that it is not more 


following a of. simple cell. 
we outer vesse glass jar (an o 
lass jam jar will do) containing a” solution of sulphs 
Acid) patt of acid in 12 20 parts of water—ana zine 
(1). Inside this vessel goes porous pot (C) eon: 
Unni ep of thi sheet ‘cope (D) aa a 
solution of sulin of coppe 
Ireferably of the Leelaneht form, a 
{he cleaner, to inst longer, and cheap 
sheet, besides which iti thoroughly amalgarn 
porous pots shou be dipped in melted parafin wax, both 
op. and. hott tise solutions mingling t00 
freely. and. excepi as well to leave a few 
fe porous pot, aking up 


icals only must be used; the acid pre- 
ly that known as “Brimstone” sulphuric acid. 
mixing, the acid must be added to the water. Zine sul- 
phate is frequently used instead, as it reduces the waste 


‘The parest ch 
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fal consumption of the. zinc, but it must be as pure as 
ile. 4 


pos 
Witheare the battery will last for weeks. When, how- 
eer, it “runs down,” an addition of sulphuric acid to 
the Outer jar and a few more crystals put in the porous 
pot will set it up It is advisable to empty snd 
ly clean the cells and tefll wit frest: solutions 
‘every few months. 

‘The writer has found the Daniell battery ve i 
EMF. per cell is 
1079 st be remembered that the total 
E.M.F, of ‘the battery should be 25 per cent. higher than 

that of the accumulator to be charged. 


Electrotyping for Amateurs. 


Decesnber, 1898. py 


A. P. Drage. 


A jai 


preparati 
mete. Th 


1 sand specialized branelr of electroplating ie | 


(of plates from printers’ ty 
artis known as electrotyyi 


arlits!engrav- 


and is an ime | 
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Coane mene eee 
iorked 


wwe shall need a pint or two. 


‘The shell can 
eked mp with tye 
Finally it is mounted ont 2 wooden 


ork for rigidity. 


T this season of the year, jot as the aut 
lays ate over, it is easy to call to mind 
forms of life in plants, finwers, seed capsules 

fand insects that we shoul like to. preset ‘some 

permanent shape. In the rivers and on the seashore 
there are many things of beauty which would look 
well, and would make nice ornaments if eopl 

Int iC would not do to sent 0 U 7 

in the ordinary ‘would be pounded all 

in bits, and eve jailed, the cast 


Lig S 


Having now all the necessary materials for our purpose, 
Hoceed toset up the apparats.. ‘Take the 10S! 

ve and make a triangle, as shown in Fig. 1, of 
cas to clear the porous pot, about 3-16ths in, all 
‘The enulsof the tangle may be bound with some 
er wire, but are better if soldered, in addition 
wer (A) solder a suitable 

is not absolutely neces: 
is anes taore convenient than twisting a wire 


lireetions 
amount of spice rey 
tse, ean bb 


pleas 
profitable ast 
‘specially if he has alread 


varied hneacter, ant comprise 
vat we shal he to ake aan 
aptine a. ghas jar, sich 8 is used Ly confect 
Iii iweet, or & wile mwnthed jam ce pickle bottle, 
bout ine high and 4 ing diameters Als 

fine biackleadlystely ae is used for pol 
‘We shal! further require a porone pot 
piece of sheet ving. §t6ihs ih thi 
Srory ins. hing, one pint of salplitie 


I directions. 
Should the render he so unfortunate as to do thiy well 
wet the places the acid has splashed vith a strong solution} 
‘of ammonia or wash si TH if done at net, will) 
prevent any linfal results.” Soak the zinc in the mixture) 
ees raids ac deteriorates Hsavality, few minutes, and, with « small pad of flannel tied 10 8| 
eer ctaege at wortulens (or our urpose, ‘The plaster tick, rub the mercury all over the zine until no black 
Hace ta eG ate aso Une varioan obhoeis iS patches show. ‘Wren fn use in the cell the tine must be 
Pass ice eipty Dose auth as feel ee 20S, Feeamalgamated as soon as it becomes. Mick aud fras 
hese are empty. boxes such as jewellery is sold in, oF + 
he inner Uay of a ntatch box. “I shoul 4 secre 
Inge al contd than the ata to Decopee snow make clamp of two ples of wooo the 
As the moulds have to be blackleaded we shall need Bread earere eres ined! 
{i ge to peel ete Gereere pele es eine hesitate tate Une acid (BG Aa) A 
ive! borroie "(a0 lange eeINe (aboatl ye tas) peda ee ng screw or clamp should be fitted to the top of the 
fae aes a BE zinc. “The solution for the porous pot is 12 or 15 parts 
tinaller eamel-hair peneils., ‘Some fine sand will also be Juste: p 
a Gear Rete i ict th : of water to one of acid. ‘The acid used for the amalga-) 
requited to form a bed forthe subject whilst the plaster is en eta ties poalees 
potted on. The silver sand wsed yo mating added to the proper amount of water may be used 
and should be sifted free from humps and grit. Of this sa 
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For the onter jar a saturated solution of copper 
sulphate (bluestone is the trade name) must be prepared. 
‘The water used should be boiled and strained throwgh 
tid of all bits and suspended earthy matter. 
solve as much sulphate as the water willtakeup, 
Also keep a few crystals of the sulphate in the cell to 
replace the copper taken out during the time the cell is 
at work. It is advisable to keep a small piece of strip 
copper hung over the side of the cell, but not touching, 
the triangle or moulds, and in the solution say 3 or 4 ins.+ 
the crystals should get used up the free acid 
formed may attack the copper stripand nol that deposited 
in the mould. 

Having now prepare all the soltons, we ae ready to 
inake a moukl. Suppose, for a start, we take something, 
‘of whieh we only want to copy one’ side, for a brooch 
‘or a tie-pin, ¢.g the head of a fancy button, oF one side 
of a coin, ' Take one of th 


the bottom, so as to leave the four sides intact, The box 
should be large enough t leave about } in, of space 
round the object to be copied. Now cut out of some 
thin paper a plece to fit inside the box, the cer 


of this mark and cut oat a picee the exact size of the col 
‘or button, _ Well oil the inside ofthe tray, the paper an 
the side of the subject to becopied, » Suppose we take the 
coin, Place the coin ona level surface, say a piece of 
dow glass, oiled-side up, with theviled pieceot paper 
it, and 8t the tray in’position on the paper. 
now ready for the actual moulding. Take half a teacup 
{ul of Iukewarm water and sprinkle’ the Gnely sited 


When the mould is set han enough to move place the 

Joan, without di 

tive positions, ina 

‘hard ag a brick” 3 

paper and coin ust he removed very 

ally so as not to damage the mould, Ni 

mould and give ita coat of linseed oil. When this f Ary, 

‘warm again and give it another coat of oil. ‘This process 
comes yellow and 

‘when i will be 


plaster in this, stirring all the time with a 
the mixture is’ as thick as cream ; then pou 
‘mould. 


‘smooth like 
bent, and 

workers prefer to soak 1 
‘until it will absorb no 
than the former, but if eare is not take 
the fine lines of thé mould, anit fect electrotype 
i jou not being in itself a conductor 
of electricity, it must be made into a conductor 
copper will ‘not sleposit on it. This is dons 

follow :With a knife, o¢ 

1¢ oF the 
From this slinging wire tal 
two pivces of 268, wire and stick them 
themould, one at each she. Ie the coi ff 
say a penny, four wires would be better at equal distances 
Aut Tt the subject were, sy, a eal is hang ees 
and n broken up edge like a fern, several wites would be 
ecessary, one to each remote or out 
the mould has been w 
trimmed off, th 
powd 


ust be 
sd so 


442 
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copper. where itis not 


after trimming. When 
n appears to be smoothly and well 
Dlackleaded, the mould is ready for the typing process, 


except that the stinging wire and condwcting wires must 
be varnished or covered with wax to prevent the copper 
leing. deposited on hem. 

‘The moult and solions being now ready we ean 
sake the real start and commence to deposit the copper, 
Hau he ores pat in the ewer, and them with 
their respective solutions to 12% ins. from the top in the 
Suter jar and sbont$taces am the fp of Ne pons 
pot, 90 a8 to allow for the zine. Now clean the tangle 
wih emery loth and put in poston, and ake adouble 
Took: of wire (Fig, 4) to hold the mould about an inch 
below the surface of the solution in the outer jar. Clean 
the re they touch, and the 

igs on the triangle, Do not Tet the 

touch the porous pot, and suspend so that 
the design faces the po: (Fig. 5). ‘Now adjust the tine 
so that about in. isin the ac, and see that it does not 
Hh the sides of the jot. Connect the zine 10 the 

Je with a piece ofthe thick wie, In'a few minutes 
a pink spot will be observed round the end of each 
‘ueting wire, wher These spots 

le of the design, 
He for say halfann-howe, 
he rule is that 


the acid at first the 
‘of brown power which 
‘Should any bubbles be observed on the 
kl they must be removed with a feather 

If they are not removed the copper 
will not deposit under them, and thus cause holes in the 
finished electrotype. When removed from the mould the 
electeotype must tbe well washed to get rid of the copper 
Sits and then the rough outside edges removed wha 
Snail file ora paie of stout seisors. 

‘The nest article will slescribe how to prepare a mould 
for a subject of which itis desired to copy both sides, and 
also how to mount and finish off the electrotypes to form 
the various ornaments mentioned above. It will also 
deal with moulds of paraffin aed beeswax, and gatta. 
percha, with their dilfcent methods of preparation and 


ge. on in the for 
will all wash of 


AVING now mastered an easy subject, the worker 
may try his skill on something more ‘advanced— 
saya fern or other leaf in its natural form and 

convolutions. Lay the leaf on the hand and brush melted 

Ieeswax over the side itis intended to copy. When the rst 

layer is cold, add ano repeat the process until 

Block of suf ‘obtained. When the block 

ig quite cold carefully peel off the leaf, and a fine impres- 

sion will Le found on the wax. ‘The block may now be) 

[lscMeaded and wited 36 before, and an electotype made, 

IFit is desited to copy both sides of the leaf, procee 
as alove, only use some freshly mixed plaster instead of, 

Leeswas until a su ness of plaster is formed on 

tone side of the leaf. When the plaster is hard paint the) 

tthe side of the leaf with, several cots of ieulphie of 

carkon solution of indiawubber. ‘This is a liquid having a! 

sinell like a case of bad eggs all I 

the best place to perform the above operat 
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‘The substance is also. 


doors with the back to the win 


very inflammable, so that care must be observed in not 
approaching too hea abe or ti 


Next soak a piece 
scalding hot water 


ulla-percha as large 


we shall have one phster ani! one in gutta 
percha. Ifthese are backleaded and wised in the usual 
Way, We shall get two electrotypes, one of cach side. 
‘These are trivned at the edges, and washed, as in the 
ease of the coin. The above is a miclhed recommended 
by Mr. M. Roseleur. Another method is to proce a 
cendboard tray rather larger than the leaf and half Git it 
with fine damp sand, In order not todesteuy the natural 
pose of the leafy we must lay it on T° a 
the hollows under it with sand, When th 
factovily, Gill up the tray with the plaster paste, and 
allow to set; then shake offal the sti nt leave the 
oul; wel al thetop sie f the leafand the 
nd! again fill up the tray with the 
‘i set we shall have two sides of the 
uk, whieh may be treated and typed 


‘Theahone metho is wet 
apie an stall i uel ons only where pose 
site ifs esto eat paper to fit the iskle 
St th tay and round the sujet, a place th 
tout the! ae, ce 8 ay 
poring on the plaster. “Tide prevents the tandalickiog 
{othe plaster, An slg, when operating on the. other 
side, keeps the two Mocks of plaster from adhering to 
tach ot 
the sje 


oulds of seed 


iy not wanted again, the best way to re- 
move it from the moulds is. to strongly heat thei with 
the subject inside, and so eause it to shrivel up. If any: 
Tittle bits are left sticking in the mould, they may be re- 
movell with a pair of forceps. Should the subject be 
ized again, the two halves of the mould must be eare- 
when «ley and the subject taken out, 

‘done with great care, or both subject and 
It iCany litthe projecting pieces ate 


g wow our electrotypes ready for mounting, we 
rust decile on 


Il the eleetrotype with the solder level with 
fiyes. On no account use killed spirits 38 

wlio al probability eat through the thin e 

tind deste 


velis, te pins, ete 
outside edge 


is soldered to it. ‘The back plates 
A copper, brass or German silver. 


lar open suljects, an oblong, oral 
n back. plate may be used with Ue shel 
Stdered in the eentrcy but for solid leaves a plate tothe 

peo the leaf abut Le goldered to the back of the 
tlectotype.  Seul capsulls for atin Beads mast be 
foldered fo the pin. "To do this et off the ordinary 
fis lead an fie oreniery paper half anvinch ofthe ead 
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then dip it for a second or two in the 
outside jar ¢ the cell. When removed, it will be found 
to be coated with copper. Dry the endand tin it.The. 
pin ean now be soldered inside the stem of the electro- 
type and the surplus solder removed to make a neat job. 
of it. Care must be taken, when soldering up elecira- 
types, to use no more solder’than is required to make a, 
ood joint, asthe surplus solder lias a knack of spreading 
Allover the work and filling up the delicate lines. 

‘The pins and catches for brooches are to be purchased 
at the local watchmaker's and jeweller’, 

A clectrotypes in copper look common and soon 
tainish, it is usual to either silver of gold. plate then. | 
Seed eapsules look best gilded, but fish and large leaves 
ave better silvered. “If the amateur is near an electro-| 
plater’s, be can get them done for him as cheaply as if he 
did them himself; but, as some readers live away from. 
towns, and others prefer to do their own plating, I will 

iy pext article give an outline of the processes used, 
s used are the double eyanides of 
‘of either gold er. The most 
ray of preparing th i 


ng hooks to the two Daniel 

Series, and allow the eurrent to pass 
hours, th 

wl and replace 
IC this plate takes a cont of 
Silver the solution is ready for use. When the silver 
Solution is ready for use it shouldbe poured into a clean 
lass bute and labelled Silvers 
old soli 


a 
el 
wor og thls om the. plata 
PAS the tile for plating We thas the “anode” slwulal 
retit eartcesightly eer tbat of ie. obec to Le 
Set the two geld pics will lave, tobe Sonne 
Hbeetiaon the tine bile eeu oki ue ede 
Pace prieocting ics theemuilew antenatal 
eels catey boas te ioe ested capa 
Seiiy toile) pelts tare St eh 
he Seicarotytal eect wee bP 
intewie to; Be lately om cloacal by tating wil 
iicning wocichel wih parka eatee Tiana! 
Tetei puedes he erally Uns late a 
onl ae 
Tine sesarigpd Vaving torn wal insect ai 
te per otal tay einen acd ie secu eee 
i ihe soutien with snging wire! "A Spe Desi 
Cit eil deposi iver of GO oe these Weel 
Fete i aes mar, 
pa fidey ar eae phna tte 
ion We coppet pate way have'a Wading brew 
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soldered to 
thie wi 


oF may be comected 
In plating, the rine must 


copper plate to the anodes With 
cells ay be required, but always doas in elect 
yaton the fist conting slowly, and. afterwards 
Ione apy ys he esta a 
Current b ited the ancl ts. deposited rough 
Soll lange, which have to be Bioothed tens wih 
ish ; Seratch brush 

Tr the sleetoiype i only intended for show, x thin 
Aleposit only is netesany: ut if wearing quale have 
to he conslred, the action mist be cobtinaed two oF 
thee hours, Ht wil they be covered. with & creamy. 
suite deposit, allver, which i slightly rough.” Remove 
the atile finn the ath and well wash i it warn water, 

brush down all the rough places. This will give i 

shed appearance i one whilst wet. After dying in 
Van or bonwood sawdust, the nuface will appear call 
Unt will fel stnooth to the touch. A lithe frtber treat 
iwent with the brush wil adda sight polish whieh fs all 
that ean te done with lens and other open leaves 

gol is deposited on copper, the cemtog wi have a 
dull Sena tiny 30 ia it asl to fst give he object 
Athin coatot tive, well wash iy and then transfer tothe 
fil solution, A durable coat can be obtained in fifteen 
Srtwenty minutes wh a het gold solution, For these 
tenders wh tntend to take up this sujet ss 2 means of 
reeasing thet incomes and this nee ant 
thn thevone deve here ive the pepe ating 

GoldiDissolve 4 ot 
of water and 
to be se 


pes two 


is prepared fr 

is of water, and 2°4 078. f earbon 

bject of adding the carbon dis} 

we objecis cone from the bath with a bright 
yotshing, unnecessary, and thes po- 

above, Uh 


ii 
‘of making the letiers so ofter 
shops. ‘The letters 

ach work, and a large number 
placed in the * press 
with 2 


iow sin sent off to the 
cd weappesl in tise paper 
In'which wrapping they ae stored nti required. of 
ie the method by which. these things ave made in 
stholesle way, and isnot suitable fr an amateur work? 
mall 

ite wit have to proceed in a rather more roundabout 

a aap take more time over the jo. Procite an 

Aiphaet thats, A'to Z—of type. from 2 printers the 
Telers of the sive vequved forthe work, in han 
dispnaed the worker could invest in, say tee complete 
‘elzul types tnd then cook eet up a'word at soce Br ha 

apm. Thea pack them wp withthe ne sud so that the 
lcters are jut above the surface A plaster seal cam 
wow te Iaken in the usta ayy and aferwards electro: 
typed as efore deserted, TRE iype eam be bought for 


and are then ret 
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anat 18 G1. or 25, yor May and doesnot weigh very) 
Preity eects can be obtained by neatly soldering a 
vaive lassi fern and then mounting the while oh 2 
idk plate to form abroore 
‘Should any reer be confonted with any diffetties 
in connection with this subject, I shall he pleased io my 
Test to set him on the right trac, 


Fitting Up Carbons for Bi- 
chromate Batteries, 


May, 1899. By F 


HOUSANDS of amateurs who use bichromate bat- 
‘where is the amateur who does not? 

aul to know of a thoroughly efficient 

‘means of connecting up the carlons, 


connecting sip 
roded in time and causes a bad contact. If the following 
suggestions are followed there need be no fear of the 
connections deteriorating when the bitery is out of use, 
the latter being always feady at a moments notice, 

‘ at always found it heat i maling. yp 
mate batteries to elamp the elements together by 
ls, ome eing enough when che plates ate abot 
ins. wil, and two when they are about 3 ins, wide. 
‘The hotes in zine should be at least in. bigger than 
ane of ba He ai aay ee ware 
paper separating’the bolt and the zine plate. Dlts } ins 
Uigmeter are suttabte, and with two earbon plates 
thick, zine} in, thick, and wooden strips 3-161hs 
thick, the bolts should’ be 136 ins. long. Black bolts 


f these dimensions can be bought for about 
ver diner. 

drilled the necessary holes in the carbon plates 

m the top. proceed as, follows Melt 

llipot by placing the latter in a sauce: 

jut simmering. Let the wax stand 

wut 1} ins. deep in the pot. Now stand two earLons 

ts, kecping them clear of one 

sides, oF capillary action will 


another aud away from 
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far aleng the earlnas. 
of an hour 


445 


-y shld stand for 
i alrained and put s 
sh wax will, of course, be requited to 1 
absorbed b 

When all nake up a simple L 
of two cells, using jam pots, thin copp 
Leclanch A depositing cell will 
neeted, yy consist of a gallipot, which 


st be 
nearly fail of saturated solution of sulphate of copper. 


Waxed top ends of exzhon plates are to be copper- 
plated, and this will be elected by placing the carbon 


lop end downwards in the solution of sulphate of 
. to be immersed. 


copper, allowing about 1} A 

copier’ plate about 

tothe form — show 

width being about two 
be ata 


the sketch 
nels, Thi 


at Ay 
copper’ plate 
ig cell, as shown 


Copper plate for connection, 
to earbon by wrapping ti 
Connect the earbon. 


inc terminal of the Daniell 
Faattery, the cells of whieh are connected in series. The 
copper plate mnst be connected 

ill then at once 


Adept 
arlion may’ be substitu 
washed aval dried, and it will 
matter to solder a pivee of N 

‘aud s9 make a connection whiet 
and ellicient. TI 
repaid in the 1 
Cee NE 


How to Make a Cheap Reliable 
Galvanometer with Bridge 
and Scale. 


(ig. 2) is a 
cli instrument, for use with a Wheatstone be 
tiring resistances of wires for field and arma’ 
ture coil 1t is elas as a ow vesstance, reflecting 
galvanometer, and is 
he advantages 
‘the touble taken in 


neter, divided into spaces of 
points are opposite, and run up {0 90, each fi 
Icing marked 15-30 —45"—60 —75°—g0'. 
points marked 90° being oppo 
1. A tase is made of wood—cherry will do very well. 
‘This is best turned on a lathe, and a slot turned int 
for the reception of the glass shade. Tt can be ps 
by running the lathe at a high speed, hol 
saturated with shellac van 
(uo for wires, two fr binding poss 
should tie drilled preparatory 0 poli 
2. The coil (Fig, 3) is wound same asshown—best done 


spaces 
‘The two 
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‘ ym 


oe 
' 
‘on a wooden form one part at a time—both parts together 
having a resistance of % ohm. After winding, a te wir 


shoul he fastened at éach end of each party 
oped 


dl 0 hold wi 
The two outside wires are joined, put through 
cherry base made for their reception, and turned 
ng coil in place; the two inside wires 
one run to each binding 


over, partially keey 


ct 
vel 


A 


rect from blacpoint, 
nounted and a small brass plate is 


placed inside of it, so as to engage each patt of coil, and 
screwed to base with a brass serew. The cord is drawn 
and cut, and fastened to top of rax, The 


desde of the sysiom at! agnetcd to © 


arity, 38) 
shown, by holding a magnet leg on one end of top needle, 
et on 


for twenty minutes; then hold other leg of mag 
same end of lower needle for twenty minutes. 
tem is now hung and glass shade placed in p 
completing galvanometer. 

‘The bridge is used in connection with galvanometer; 
is known as the Wheatstone slide metre bridge. AS 
shown in (Fig. 4), it consists of a 4 in, board 4 ins. longer 
ian a metre and 4 ins. wide. A Ger 
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‘This is used in delicate tests, and is made of a stip of 
wood | in. thick, 2 ins. long, mounted as shown, and a 

scale marked on each 
of board 36 in. x apiece 
‘of tin, and fastened over aperture in wood to give sharp 
ness to the beam of light tvansmitted by lamp to gata: 
hometer mirror back 10 tin. seale on faceboaed, The 
amp is placed in back of scale, s0 that lamp 
flame, hole in scale, and. mirror in galvanometer ah 
in line. Then when galvanometer is a zeto beam of 
light, invisible as it fallon the aperture in sale. ‘The 


WHEATSTONE BRIDGE 


_2es0. 


Duacran. 


cen two binding posts AB, 1 metre apart and 
are under it "ol 160, a 
posts CD connected vn bottom 
bya bare copper wiee. This completes the f 
I is used as follows 

he terminals feom a batte 
posts, AB, A ks 2 
hectell to EB, 


Aimee, say 50 ob 
unknown resitance to AC, one 

vanometer terminal 10 D, {hie other one slid alongs € 

‘man silver wire until_needies cease to move and come to 

ret. Say the scale indicates st F on board 40, 

get the proportion 

known resistance. 

unknown resistance, 
ie side of bridge. 

60 = other si 

= 300 = 334 of 


of 


least amount of current which unbalances the’ current 

causes beam of light to move up or down on the Line 

scale, although no perceptible move is apparent in system. 
Connect as sow, and move kalvanometer ter: 

I slowly ap and down German silver wire on bridge! 

a pele tales ght oy wh 

Apparemt by beam of light ll 

Tendings ate taken, nl the esl ascertained by the 

ined proyeortion. 

Tan invalusbie 

wrell worth his best care and 

To these I extend my bet 


ig this instrument are 
ing, New 
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A Medical Coil and How to 
June, 1899 Make It. 


MEDICAL or shocking coils 2 wsefal bit of appa- 
Talus o possess, easy to make, and you can mike 
better eol at eos of ten shillings than can De 

ought Yor tives: times. that sum ; not“co handsome, 

exhaps, but very lective and powerful. The model 

Iriel T have, with one or two lie mod 

ted, is that suggested) by Mr. Bottone, snd 

Uclow, not quite complete though, for I porpese ft 

With rick and pion movement forthe better 

taser regulation of the secondary coil 
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the collar, che paper tube, and « the brass tube, 
Cut out of ‘mahogany ‘or teaky | inch thick, a 3- 
inch square; hore a hole in the centre ofthis to exacihy 
ce the paper tube just mide and fitted. ‘The end of 
this tube, with the protruding core, must. be’ thea 
securely glued into the aperture, taking care £0 Gx th 
tube squarely and at right (See Fig. 3.) Wher 
this is dry, put in a couple of terminals as shown, A 
B (Fig. 3), and hs 4 one end of the ‘cotton- 


Another advantage 
visible as a matter of fet, 
tHhus exch part may be, if ne 
for educational purposes. 
The first (0 do is to make the core, 
formed of a bundle of st Ni 
Procure a hank of the sof 


36 single silk wite, had better be bought direct of 
Some dealer in, electrical stores.) Fill this brass tabe 
with the ion wites, pack tightly, then having drawn an 
inch or so. ata timey hind the wires with wire securely 
twisted round: file the vends up straight, 
dipped them in * killed” spite of salts,” dip th 
mn sole, clean yp, seash in hot water, dy, sual 

ly soak to saturation in hot paral wae’ the teslt 
should be a core of wires, over which the brags" te 
ing” tube will just sity’ slid 

‘Make a paper tube, ins. in length 
A picer of white dem. rman the brass tne ea @ pices 
Sittough Irown pipet, 12 Ine. by 4 ins pve this a ovat 
Sf thin hot lucy and toll 1 tightly tound. the. papered 
tle whew quite diy snd haat dea out the ts cal, 
ind having squared or tied wp the paper tule 
alter @ soak th hot parain was 

Now take the core and va a paper collar hatfane 
inch from one em and aout hala inch in width, by 
rolliog and ghicing «strip of brown, paper round 
Points “This collie must he just thick enough to take 
paper tobe just made {it ean, of course, if ton th 
Eauly Aled down). When dey, give a cot of glue un 
ide on or ht itinta the paper tutie, The brass tale m 
ive eft in position daring this litle operation, ara 
the joint i drying. See Fig. 2, where a is the core, 3 


ae hs ein Ay 
mary) site in tight, even 
Ff “ase the 

puton a layer of wax 

put-on four lay 


shogany or teak, 
shaped ac shown in Figed. Roughly the : 
square, plus the stud at the bottom which is (0 sceure it, 
Au the rebated guide strips, afterwards to be fixed (0 the 
Macebward, 


y 


| 


Fi. 4. 
2 thin yaper tube, 4 ins. in length, 
andof diaieter large exugh to just smoothly slide over 
the primary, and having given it a soaking in hot waxy 
tnoutat this centrally hetween the (co wooden ends just 
referred to. This wast be carefully done, and, in fel, 
al the necessary fiting ofthe bobbin should be completed 


Make or procs 
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‘on the wire. Two fillets of 
4) are, theret 


before commencing to wi 
Wood rebated as shown at Ie (P 
fed ‘or screwed to the imebvan 
Folding adjusted to slide easily bet 


orather soo 


Traving baved of the 

verud), pass it round the screw of a 
to wind, 

ne together 


teccive one layer of 
thin waxed paper; the wire is thus pat on in ove con 

tinuous length, going fromend to end and kackwards avd 
forwards in close, even turns, finishing at the opposite 
I we started, and hete the end is bared 


all breaks and faves, and 
the wire ; therefore, at the least sus- 
ce should be eut, the ends bared and 
nid a fresh joint made with 


iporlant to avo 


Kinks or knots 
priciows part the wi 
Uwvisted together, 
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electric, circuit being 
ugnetised core no longer attracts 
leh, being released, makes contact once 
point at Bi the make and Dreale being 
repeated as long as a current is available, 

We now rejjuie two handles, and’ these, in their 
simplest form, may consist of two pieces of brass tube, 
{wo lengths of flexible wire cord being also provided: 
‘One end of each wite is soldered to a tube or! attached 
yy means of a serew, the other (terminating in'® short 
piece of stout copper wire) for insertion at S and S| 
tespectively. With a coil made as battery of wo 
Viehwomate extls will be found quite safiient Yor the 
purpuse. 


Simple Electric Motor. 
FTOR OF Tike Model Engineer 
ps the following desertion of «| 
simple elecirié motor may interest some of youn seudets, 
It can be constructed very cheaply, and i properly mad 
wil run at «grat speed. 


Ye magnet support (MS) and ase are mate from a 
a piece of ‘wood af a. sul ickness, and varnished. 
‘The magnet (M) ‘Of soft iron roy 


i 

in. in’ diameter and about 43 ins. long. — Tt is wound: 
Sun natabine ste ent Bot.) but 10%, T think, 
would be better.” The n is held down on the sp 
port bya piece of wood (' a 


ped = 


abo 
al holes ate ti 


‘in, long 
‘each, two led for the spindle (SP) to 
tun in, At the end two holes are drilled right through 
for the screws which fasten them to the baseand magnet 
support. 


an 


solr, the joint then bei tha litte twist, 
Sil std waty andy of cour ws the wice should 
te tested for continuity. “The hettans may be 
Uy covering with velvet, ot thin sheet elmees the weston 
1s, ends and ase will also be polished ve aroeehcd 
{ors the workers fancy or pensar. 

The contact breaker hr this hile instrument ean be 
ought ready wadey with ph 
the height verre” will be 432 inst the qe 
for these are Tuted in the base and the parts secured, tp 


pps 

the battery 

(two bichromate cells) wites is connected to B, the othe 
to BF, the curtent will pass through the primary (dhe other 


‘The spindle fs made fiom a very fine kniting-ncee, 
thc eds edo rum fn the conte hes in the beng 
(ant Ht The armature fs made of two sare pieces 
Of ioon (IVA, 36 tne une, soldered ta piece af (T) 
Shout 132 ins, long. The atmature must then le sal) 
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Aswiteh is fitted 
the back. 


ring to switeh, 
‘ws terminal (TY) not shown, 


of a permanent 
on 
1 thick,” "This ean be 
1s for about a shilling 
is made from a piece of soft iron 
is bent into horseshoe 


3Hin, spintle cut from a true and steaight No. 19 steel 
Atif nciac hs wklered aad rly tate 


cuevarion 


armature, which chould be well balanced. The spindle 
sould proteadle about +f ins. on the eommstator end C. 
Now a small collar of brass or copper ix soldered on 0 
te Front end of the sp aby 
eater the bearing. ‘This bearing is the 
nnd is made from « piece of brass 3 
44 in, of this being bent sharply” at right 
(io bend brass and copper, the metal shosld 
Ihe heated to a red heat and then quickly cooled in water, 
alter which it will bend well and without breaking.) Ta 
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the longer end tse0 small holes are drilled for the holding 

down screws. The back bearing L is made from a piece 

of brass 2 in, by $6 i 16th in. This is sottened, 

‘about 36 in. ight angies to the rest. The 

iy he tapered away towards the top, and 

‘Twa hoes for holding down screws 

tend, 

ide of a piece of 

about 6 in. by 23 in. by 4 in, 

sandyapered up, and then’ varnisl 
ficld-magnet sauulle is the 


al or polished. ‘The 
then omtrstds an maybe eter 
ound or square; a good size is 1 in, square (or diameter) 
and 3 in high, The centee line of the sland is nots 
<eccsly obtained a the sue serened down, neat 
he stand. A piece of brass about 14 in. by fin. 
Cat ont, and hae dried ins ene e 
net should now be screwed down on its saddle 
‘means of this brass plate and a screw, which ip driven 
Mo the centre of the saddie. "A hole has now to be 
led in the front bearing B, at such a height that when 
is screwed on to the saddle the eld magoet and 
nile will be in the sume plane. The front bearing is 
tien serewed down, aml the back bearing put face (o 
face with it, so that is hole maybe marked off and 
dilled in the right place, 
Nowe en uhest dificult part, na 
G Tewisists of a lnass tubey 
78 in, Tong, and about 1-16th in. thick. ‘This is forced 
fon toa citcular piece of ebonite or buxwood, in which a 
hte is drilled to ft the spindle, » Four short brass screws 
are screwed into the (uly and ebonite, wo at each oppor 
site end ofa diameter, one of each of these being counter: 
sank level with the siface of the tube, and fixed smooth, 
“Two saw cuts must be made at each end of a diameter, 
re diameter bei angles to that of the sere 
‘These saw cuts must be clean through the brass tube 
a short ‘ray into the ebonite as well, ‘The screws 
twsed to hold the two brass cheeks (ust cut) on to the 
cchonite oF boxwood must be short enough to quite clear 
the steel spines Such a commutator ean be obtained 
foe about ts. Gl. fom clectrical dealers. It is trouble- 
sonie to make, especially for those who do not possess & 
quite true wh 
een to, th 


itso that its cuts 
the armature limbs 


ynimutatoraid the back bearing. Slide the ick 
nthe base until only a small amount of end 
allowed to the armature, atl screw the back 
down to the stand with two brass screws, Adj 
field. 


seinding. 
“The armature limbs must be covered with silk cloth ot 
thin paper, so that nota bit of are iron_is left exposed, 
Commence winding by tying about 2 ins, of the wire 
(Ro. 26 v.c.c. of S.c-€. copper wire) to the commutator, 
and start wg along the limb, winding each wire 
close (0 its neighbour, and wind tight Tike a reel of 
cotton. When the end is getting near (say about half’ 
piece of sill, the same colour as the insulation | 

ire, under the wire, and leave about an_ inch, 
Now wind on till you reach’ the end. Pull the silk. up 
over the last wire, and wind Ick. Do this with 
every ayer at each end. It prevents the under layers 


GRANDDAD'S ELCTRICITY BOOK 


bine 


slipping when the top ones are wounsl over them. Six 


layers must he got on each limb, making the total wire 
When crossing over to the 
S. 


about 36 yands or 2 ors 
Second tint wind the reverse way (eee) like 
Wien bath Han are: wound with’ (Ne same number 
layers (and ture as near as possible), the endothe 
weting mst he Bem ed tothe Hie Now cut oa 
the sty insulation which sticks tthe snowound ity 
anilelean up. Test for leakage by clesing ome cad of 
the winding and connecting any er 
Leave the eter end ofthe ‘Tomcha wire 
from the other pote of the cell ont 9 piece of the von 
which has leet scrape cea, in Was 

park is ecen when contact fs 

Mil eno Teak, Conneet the call rough the 
fn the armature should be fairly povweral moet 
it'oes not magnetise there fa short cheat ot a wite 
Inoken, andthe 

Brth ends of 


mature must be re-wound. Clean 
nding and twist them uncler the two com= 
mutator sevewss_ then drive the serew h 
‘All that reinaine t 

and brushes on the 
Blocks (see 1) abont $5 
Te3and in. 
tort the 


‘ead of Jampblack with, S-varnish), 


‘base varnished or polished. The 
he or 


fast with one Lect 
pee with two eels wn 
div zing in salt and 
inst cell for tong us 
ction of water, 
il outer 
wrt has ro is 
Dia stop with on 
peal somewhere ne 
Mill metal i wooden pul al on to the 
principle om wh otor acts = 
IP poles repel dissin poles 
‘The current fs changed Ly the commstatorsiwaysat 
4 time that the actions between the electro 
(armature) and p 
{i Koop te forme i motion 
Seifstarting, amy of course, very litte work eam he got 
it a 


450 GRANDDAD'S ELCTRICITY BOOK 


October, 1899, 
1, How to Make an Electric Bell. 
T is intended 


Us seri 
and management of electie bells, 
with their various accessories and 
For the benefit of the younger readers of 
EK there will, wherever, possbl 
be given a description of the cheapest and mas" eas 
sade form of the piece of apparatus tnsler eunsideration, 
ogether ‘with the ordinary oe commercial formy=ilue, 
tinted, of corse, by the nccersary 
TUis not necessary to describe in this paper the or. 
uy Leclanch cell as it ns, in the Carporous type 
tien already fully explained in the April and September, 
1538 hae of his joural, "rh made 
the No. 2, or'quart sie, ling the one in 
tse for bell and telephone worl "the No. 2 sds 
Alot 1s., and is, all things considered, cheaper to. buy 


than to make at home, 
We will, therefore, tak: the construction of an 
with a 2 ‘We shall requite 


4 piece of .16ih 
‘ ther “letter U shape, and 
nl get6ibs 


no a horseshoe 


ally cooled 
‘Now clean 


P 
hey must be firmly 
The cnds should be 1 in, diameter. 

Th way is to make a paper tub 
the first layer of wire the length required: 


stened to’ the Ixown paper 


tin, ‘The 


cris eft one turn short, and the layer above an: 
"This method 


hort at each em, as in Fig. 2 
saves the trouble of bobbin ends, but 1s 


fails away at the ends of 
four method of winding, we rig 
Sinale to ft in out ‘obtings We shall reque a 
tel of No. 22 green, ei covered wi 
Te white covered sire is Used, the require a cua 
va eal aloe vanish whe woud Thi made by 
dissolving orange shellacin methylated sprit. Two cnats 
‘rather thin varnish will give a much beter finish than 

ne coat of thick. "The 4-or. reel will be ape fo 
eave about 6 i, of ire Uelore commench 

ind ‘exch coll fll, thats, to. abut 
‘ose diameter, with atwut 6 ine. tw spare al the fi 
i. "Wind ‘each coil in exactly the saree way and 
fection. Now slip the oils on the magnet limbs s0 
that the ron projects a oud 1-16th ofan inch Beyond the 
foil emis amd sith both starting ends toward the bend, 
f'n short coil of each starting cody winding the 
sire ound a piece of Lin. wire, clean the ends for bu 


The taschoard next claims our attention, It is made | 
fiom a piece of mahogany, walnut, ot even deal will do, 
if anything else cannot be had. A piece of wood 34 

1d 6% ins. hong by 33f ins. wide, will be ree) 
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he lower comers should be cut away as in Fig. 1. 
‘The base may be either polished or varnished. We also 
require a sadille of hart wood about §-16ths ia. shiek on 
Which lo screw the maxnel. A. piece of wroppht iron 
136 ins. long, 4 in. wide, nd thick is: Bow an- 
nnealed in the same manuc as the magnet core, and then 
filed up true and square f D. "A picee of 
‘ld clock spring, 3 in, wide is now bent to form shown 
‘The’ endl Phas two in, holes. punches 
piece of platinum, suliered on, 
‘The hammer I is wade from a piece of 1-16th it 
wire, on one end of which is driven a piece of brass 
in the form of ball about 7-16th 


Nhe the feoses The ol 
into the end of he armature. ‘The cluck spring 
solieved un to the armature in the psiion sho 
the worker has the tos, « eter jolie toeivt the sp 

Now totes bens soot wevee (F) stout leg, ad 
Ate off the pink. Dell 32nd in, Noleabout 5 int deep 
{ithe end and sokler in snall pecs of plattoame wire 
‘Tho end of the wire ie ow ce 
of the screw uni itis about 1 16th in. diameter, A 
Small piece of thin spring brass, t in. fong and # i 
wide, fe bent like X hn the figures and drilled to just 
lear the serew jst made. 

We ean now proceed to pit the bell together. Com 
uence by seting out the parts ae shown ia Figs ty 3, 
find. he mapnet fs fixed fn position by means of tie 
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large wood screw, 28 shown in Fig. 3. The lower block 
of wood, and ates the two snaller blacks which enty the 
armature and contact screw, ate Gxed. in position by 
screws from the back of the haseboaed. The armature is 
Haced so that its centre Tine is the same height as the 
eatres ofthe magnet ends and 3 in, cleat of the ends. 
Now place the contact screw hock in position, andl 
mark on the armature spring a point just opposite the 
platinum point of the serew.~ A Small piece of ph 
4s soldered on the spring at this point, These 


es of 


platinum can be got at an cleciriel stores for dbout ad) 
for out 


an old incandescent amp. Get a brohen oF 
went out” lamp and lig ont the plaster tn the cae 

I then find two scraps of 4 silver like wie going 
through, the glass. ‘These. are" the platinaat pects 
required. 

‘The ging G is better bought, and will cost about 34 
is mounted on a short piece of laa tbe (R) ao tha 
the hammierwill sik i about 46 ne abowe he sia nt 

n Fig. 4, Two Small hangers ave let into the back of 
the tschoard, as shown in Fig. 1» amd a couple of 
terminals (7) serewel into the Dnsebned wil epite 
tha bell except that i ing up" 

“This is done by taking i 


ie fi 


coil and coiling it round piece 
sand clean aly 


‘of the end, aif th 


The finishing end of ths lower coll 
is coiled and bared the same way, bn 


round the bend of the sinall bv 
place. A short 


nplete, except for a small wood box 
made from an old cigar box, to cover in the works. The 
cover must have a slot cut in the under side to allow the 
Irammer shaft to work. 


the bexinner in electricity will 
e the bell will ring?” When a 
‘current of electricity flows in a coil of wire placed round 


4 piece of soft ion, the iron is converted into.a magnet. 
hen the current is cut oft suft fron immedinccly Hoses 
its magnetism. =n is pavzed through 
the hell by connecting a battery to the terminals, we yet a 
<irevit through the cols and 1(Fig. 1), through the serew 


Fe the wo pec wand tothe ternal 
‘The curren passing. throagh the colle makes © C into 4 
magnet, and aicis the. armature "1." When 1) 6 


attracted toward C C the 


is switched om and ofl very 
Sparking’ and burning tl 

2h bre ad plats 
silt stand 'thistwexents 


idly a great dea! of 
ice at the points of make 
rout the only metal which 
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A Novel Use for an Electric 
Bell. 


December 1, 1900. — 
By Jas. Sreacttan. 

‘Tis wot generally known that an ordinary electric ell 
ean be very exily transformed into a prety ellective 
Shocking col. ‘The change Is only temporary, not 

in the least aflecting the material coustraction of the 
Ul, and may be execated ina few minstes only. When 
2 euerent is passing through the coils of the bell magn, 
very Uime that the clteuit is broken by the trembling 
fetion of the contact-breaker, am extra Currenteaused 
iy seltinduction--is produced, owing in. an opposite 
ection to that of the primary citrent fom the battery. 
‘Thisextta, oF secondary, current makes self visible at 
the platinum contacts ofthe Ureae a8 a short clectsic 
Synrk, since the E-MF, is very high, wsvally amount- 
ing io severe! hundreds of volts. It two copper wits 
bbe attached co the eZzity one on each side ofthe eontac 
Ireaker, this current can be Ted off, and made more ap 
frent (othe nervous system, Ly grasping a couple of 
Metallic handles ‘connected to thet wie.” ‘The copper 
wires may be very thin—-say ‘No. qo ailccovered, and 
ld be made tno flexible spitals by winding’ thm 
en rod, chase pencil One wice ls last 

erews which hold the armature-and- 

in potion, and the other to the brass 
the regulating stew for adjusting the 


Before making the above connections, the ends 
of the wires must be scraped clean. The free ends 
‘ofthe wires may now be connected (preferably by solder- 
ing) to the handles, which may consist of two 
Tetgths of 3¢ in, brass tubing 

‘oF inplate eylinders will serve 


jost unbearable. 


should try it, and, usually, it is 
“4 Ws may be moistened 


Obtain the waximiam eect the’ 
with salt water. ; 
Sethe fsog of he bell may prove undesirable, the 
gong may be sefewcl off for the tne, bei 
Simply, muted with apiece of cloth, With & Wile tne 
entity and a couple of metal Boge rogs, the novelty 
Tiny be applied to'an electric alam, whichis bound (0 
taten the sleeper, who too often turns a deaf ear to the 
ats 


How to Make a Wehnelt Elec= 


trolytic Interruptor. 

Jamaryy 1900 ce 
By D. W. Gaw: 
MIERE can be little doubt that this device constitutes 
‘4 most notable advance in that department of elec 
Leicty which may be said fo have been created by 
‘und if ils promise cau be taken as any reason 
indication of te fature, it should cerlafaly have 
considerabie sway upon the making of large induction 
length of obviating the necessity of very 
for the more ordinary class of work 
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es one as something of quite a revolutionary 
is that mechanical breaks and condensers are 
‘entirely by the electrolytic device—the coil thus 
ig simply a plain bobbin on a plainer stand, 


One's momentary 
ime, this reuarkabl 
sanall biue-violet spae 
‘submerged electvores, hot spark traverses 
the spice se ig points of the coil, 
he latter, though devoid of the deafening clatter 
Taminer break, is, nevertheless, full of 
rs as of partly, successful suppression of 
‘some mysterious power-—one’s hen, is 
assurelly not far removed 
Je must be scen to be believed, 
however, curiosity becomes the jedominant spii 
this to javestigation or experiment, x field in which 
the interruptor doubtless will afford the subject of much 
valaable and enjoyable study, is, of course, but a natural 


ons, on using, for the first 
iece of the 
sway between the 


vusual 


"Yo its crigoal form, 20 far as he wter can lara, the 
tweak wan at shown in Fig. 1, consisting of a wooden 
Sole ortacbeard (A} ccrying a eplindieal glass vest 
{) of aboat Gao cable centimetre (approximately = 21 
Said ences) eapaity, containing a cheat plate (C) of 
Sheet lead wi tip. lealing, outward 
Aerefiom to’ Uinding-screw on thems, “Ti noth of 
the ver} wae bridged aeras witha pioce of wood ot 
tloniiey and in they af abet hs coaue, 2 beke ho 
oon bored to tke 4 parstiornuratel cvky ora tal 


‘cxontiche ated in turn lo take a glass vuhe 
‘of about 6 illiinetres (= 3 itt say) in diatueler, by 
rather longer than the vessel’s height. ‘The lower end of 


the tubs was sealed, and hd fased 
‘outward, a short re the tube 
ien being trast through he cork until it reached to 
etres of the lead plate— 
, “however, according to circumstances. 
‘From another binding-screw on the baseboard was led 
convenient length of insulated copper wire, its upper end 
‘ard, reaching to, and being ingered in, the lass tube, 
this having been partly filled with clean dry mercury (0 
complete electrical connection with the platinum point. 
Lastly the vessel was filled with water acidulated with, 
about 20 per cent. its bulk of sulphuric acid, and the! 
‘whole arrangement connected in series with the primary. 
wire of the coil and the souce of energy, the positive 


nd projecting 
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1g {0 the mereury tube, 
action of the apparatus is peculiar ; the interrup- 
is of the current being caused apparently by an in 
credibly rapid formation and disruption 
‘of agascous sheath. ‘The circuit into which 


the interruptions may reack, i€ not actually exceed, the 
extraordinary number of 15500 per second. This admir- 
ably fits the break for radiographic work, the fluorescent 
scteen particularly, since at such a rapidity there ean be 
ho flickering of the light sensible to the ey 

1 has bzen found, in experimenting with the Wehnelt 

act-breaker, that the. potential dilference of the cir 

st be greater than that which customarily slices, 
the voltage may need but slight augmentation f 
the electrode bath be heated to about 150° Fa quality 


self acquired, to some extent, after 2 short p 
that the secondary spark of, as it mote resembles, flame, 

Jharge of the coil is of extreime lex, whilst, also, its 
ckness fax surpasses that which could be obtained by 


th 


using a hammer, ot ind Ureak. 
‘Owing (9 the heat of tke discharge the eurrent must be 
regulated with the greatest iieety, aul for this purpose it 
is advisable to invert in the eiteutt either a choking coil 


‘Ura theostat aud soitabl astruments. 
From (weto three of, at most, four amperes of eurrent 
will, in the majority of eases,’ Le found sullicient for 
graphy, a heavy current ‘Tein most destructive to 

the vacuum tubes. 

‘Those who need the break in its simplest form may 
proceed to make it according to the brief description in 
the foregoing, but anotlicr improved form has lately heen 
devised, of which Fig. 2is2 fur ation as modified 
in some few details by the writer. 
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‘Therein it isseen that the lead plate assumes a vertical 
position, and that the glass tube’ is eatved to allow the 
node to point squarely towards it. By so arranging the 
electrodes the, fuses and heal geneted havea cleat 
passage upward (0 the surface of the bath, and not, as in 
Te onginal type, withthe glass tbe ditty above the 
int whence the bubbles ascend. Tt was through this 
ter that facture of tubes Beeme an occurence nach 
to0 frequent to be tolerated, hence the reason and pre= 
{erence for the late form: bs 

‘Toconsiruct the break as shown in Fig. 2, procure a 
square glass (or earthenware) accumulator ell, meastring 
about 5 ins, by 3 ins. by 3 ins., and. from ‘mahogany, 
3-in, in thickness, cut a piece to form for ita lidor cover 
4 ins, square, to allow }4 in. overhang all round, On 
gle in| dra "aco i gray cat an apeure 
136 ins. long by 3 in. wide, and st one end, and 1 
gles thereto, cat another 13¢ ins. by 4 in thus 
making the complet aperture Tshaped, 

On ‘that side of the cover which ultimately will be 
innermost, screw on two narrow filles, one at each 
side of the larger part of the opening, in such a manner 
‘hat their ends and one side will ast butt against the 
upper edges of the vessel, so as io serve the twofold 
set ng a step for the cover and a prevention 
‘of warping. Fig. 3 shows this, the dotted lines indieatin 
the top ofthe weasel. ‘The under side ofthe eover shoul 
be rendered i 


‘for 


iece of uranium glass tubing of 1 in. dia- 
. oF 9 ins. long, and, with thé aid of a 


meter by 


Fis. 4. 


<ititlamp or gas Bunsen flame, heat it near one. end 
ntl soft.” Heit has Gime to coo}, stop the end with the 
ig gently with the ips atthe other, 

ight angle as posible. The ob 
Jet of blowing, it may be mentioned, isto. prevent the 
walls of the tube’ ia’ their plate condition from col 
Htping on the ether hand if blown to vce, sh 
‘uightly bulb probably will appear. 

"The tbe, at this stage, should be as at Ay Fig, 5. 
4 distance of about 361m. from the bendy re beat the 
{shea ctf daw fa it mrow cation by, 

ing, insuring, fa so doing, to Keep the part perfectly 
aight (see B, Fig s.) When cool, take the tubs in both 

sand with thumb nails together atthe point marked 
by dotted line in the figures break it cleanly in two. 
Insert in the sina ovitce, which the tube will then have, 
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qlee of No, 29 S.W.G, patina wire shut 6 
longs projecting in. or 36 tno and secure iby play 

onthe tip of the las witha very ine Dlowpipe! Ramee 
Let the glass accumulate only suficienty to hol the wire 
in paca, as should it become much thekened it will be 
Viable to facture when in use. “The instant the final 
‘peration is completely thickly cove the tubs from point 


> 


Fia. 5. 
{o bend with the deposit of a smoky gas lame. Beneath 
this carbonaceous envelope cooling will progress com- 
paratively slowly, 40 that, for all fractcal pengoers the 
ilass will be thoroughly annealed—a inott desirable 
‘juality itis to be noted. 
Hore a hole in the piece of cork previously fitted to 
's lid and thrust the upper end or straight part 
from its under side, adjusting the tube in the 
by the way, it should fit tightly, so that the 
int may reach about midway down the depth 
pe "Alpe of sheet lead mast now be eat tothe 
sions given in Fig. 6, a suitable gat 
for this being No. 16 B.W.G., though it is scarcely 
necessary to be particular within one or two numbers of 


through 
ht 
atom 
tthe bat 


wedge-chaped piece of any wood 1 
Ton} 


to spiral 


hid 
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‘avength and thickness of the point, its degree of sharp- 
ness, and the reverse. If one only is made it is well to 
Aecide upon the EMF. of the current usually to be 


‘substitute 
in te fol 


A piece of pl 


inum wire and allow it to protiude inside 
slightly as well as outside to the extent stated before. 


To render tae seams at the 
(of any paint or varnish at I 


How to Make Incandescent 
Electric Lamps for 4d. each. 


Febriarys 1900 py «Seanks 


NCANDESCENT electric lamps were fist constructed 
Uy Thomas Alva Edison, in 1878. ‘These lamps were 
constructed of platinum wite—a fine piece some 

inches long being used and: mounted in a glass bulb or 

shade for protection. This wire offers great resistance to 
the passage of an eleciic current, and becomes very hot 
when a current is forced Te the current is 


xd watertight, apply a c¢at 


ned an ingenious automatic device by means 


ich, i 


the current grew too strong, some of it was 
shunted ‘past the lamp, which was thus saved from 
damage. y 


S Own ag 
may be heated above the melting 
out being volstilized, and will 

ficient light. Carbon filaments 


Nem: 


These filaments may be raised to a higher 
perature even than those made of earbon, so that they) 
jive an even brighter light, and they cannot o 

Viatioum lamps are very easily made, and the mate 
required are not expensive. ‘The writer has mnade lamps 
from 5. 32nds of an inch to more than an inchin diameter 
‘over an ordinary bat’s-wing gas burner, the only tools used 
being a pair of scissors, a small file, and a small hammer. 
Lamps, the size of a marble, and which will giveas much 
light a5 a Christmas-tree candle, cost for matetial about 
one-third of a penny a piece ; and first-class lamps, with 
sealed plates teravals, may be made for 3d. each. 

T shril first descrive 
and then show ho 
cones may be made. 

‘The following materials 

(1) Some fine platinusn wi 


low 19 make the cheaper lamps, 
witha few more tool, the beter 


better; for | 
ot only is the finer wire cheape canbe made 


incandescent with a sinaller current, 
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Sone glass tubing, abost in, outside dlameter. 
Peper iy eget ereme one 
ng, Soft lass (usualy eaied sols last) should be 
Asked for, and see that you get it clear and fre from 
streaks. "Tose wo have afoot blowpipe and know tow 
toase i, will not need to Ue told that iad lass bette 
sulted to thei requirement, or that they mayuse coloured 
lesen i they please. 

(a) Some copper’ wire, aboot 164th in 
rather les Nowe 28, 30, and 2S. 

Por the better eats of lamps some thicker plainim 
wire will be rairedy shout No. 32 S.W.G. "As this 
Wire isnot used for one cheaper lamps twill be eees 


sary to fase the copper wite- straight onto the fine 
atinum. is purpose a blowpie wil be required. 
his may be obtained for 4a. or Gi, but we may make 
‘one which will answer our purpose ost of 2 piece of ox 


lass tubing, and the experience gi 


gained in working, our 
{lass will be worth having. A glass 


blowpipe, however, 


has this disadvantage as compared with a metal one, 
witha sooner o Inter the now sre to melt daring 
use, To. make the blowpipe, choose a piece of tu 
tather thicle walled and et off one end: sate. Thi 
done by making a sharp nick actoss the tube: with the 
file, and then pulling the envis apatt. The end we have 
prepared is to be the mouthpiece, and must be rounded 
in the flame to remove the sharp edges. Heat about 
halfan inch of the end of the tube over the burner, hold- 
ing it about an inch above the flame. The gas should be 
fumed foll on, but not so that it flares and. flickers. 
‘Turn the tube found and round so as to heat it evenly, 
and bring it to the flame so that the end to be rounded 
just enters the top edge which is the hottest part. 
Almmos itely the orange glow of burning sodium 
will make its appearance about the hot part of the tube, 
which will then be found to have been melted more ot 
less and the edges rounded. As the glass is_uniformly 
thiek it may be waved about in the air to cool it. If this 
were dore, however, with a piece of glass of irregular 
Uhickness it would almost certainly produc: & frariite, as 
the thin parts would harden first, and then when the 
thick parts cooted and contracted & stress would be put 
‘on the thin parts. You will soon meet with this 
phenomenon. ‘The moral is—*‘cool itregular pieces as 
stowly as possible.” Hints on this will be found inthe 
proper place. 

‘We now make the nozzle, cv 


ing off the tube to length 
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atthe same time, Hold the tube across the flame so as 
{to heat a point about 8 ins. from the rounded end) taking. 
the same precautions as to warming and heating uniformly. 
‘Support the part of the tube on both ides of the flame. 
Tt will be found most convenient to work with the flame 
pointing towards the left shoulder, and to hold the left 

ind beyond the flame. The thumbs of both hands 
should be towards the body, and the right hand should 
lie over the tube. When the tube has softened, draw the 
ends apart, first removing the tube from the flames. Pull 
quickly and as straight as possible. Each piece will be 
found to have 2 symmetrical conical end, a8. shown in 
Fig. 1. Tf, however, the cone is long and tapering, as 
shown in Fig. 2, you have heated too much of the tube, 
‘Tels may be rectified by heating the conieal part again 


and pulling it out sharply. Break off or melt off the thin, 
tend, leaving an inch of $0 to hold on to while the tube is 
being bent.” To get a.m jrm tend, heat abont 2 
ins. of the tube, by hol along the tp ofthe fame, 
and be very careful about heating it uniformly. When 
the tube is quite soft, bend it as shown in Fig. 3, trying 
to let it bend by its Own weight as it were, ie., not fore 


Now break off the point with the fle, and round 
the norele in the flame. If you are not careful you will 
close the nozzle right up, in which ease it mast be drawn 
“To do this, melt the end, and then toueh the 

le soft with a thin bit of lass, wl 
alle you to draw out the end agai 
Tot succeed in breaking the tube off strait 
ould be removed with the ile. Hold the 
igle of 4s legs. with the tube, not at right 

angles to it, and hold the tube in. mid-a 

support. Use the file rather roughly, hit 
‘were, to make it bite. TI a 
‘which camphor has been dissolved, as a Inbdcant, 
assists the operation; but i have never had occasion to try 


In all these matters a lite practice with one method is 

worth 2 lot of buok-lore. ave you ever seen a lens 

grinder cutting a piece of glass into a rough lens shape, 
ia tool like a worn-out eurling-tongs? 

Let us now usc out blowpipe to make a small lamp. 

‘The filament (the part which glows) is to be made of 
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wr ga of a halfpeany (1 in.) 
Dut the nozzle of your blowpipe into the lame and hold 
the end of the copper wire near the tip of the blowpipe 
flame 5 hold the pln most in the flame and in 
line with the copp 
melts, thrust the pk 
from ‘the flame (Fig, 4. shows the joint). Do not keep 
the blowpipe in the Hlame longer than is necessary, 
Support your fingers on the ring round the gas burner 
which usually holds the globe, and support the nozzle of 
the hlowpipe on the im of the burser. 

Seal a piece of copper in the manner deseribed on both 
nds of the platinum, and eut off to two oF three inches at 
cach end, ‘The filament may now be bent to any form 

ding to the globe you are going to put 

laments look best in single loops or once 
loubled (sce Figs. §, 6, and 7), white long. ones from an 
inch upwards may” be’ zig ragged or maile into. spirals 
8. Sand 9). All the forms way be made with two 

les, (wo hands, and a little skill. To ake a spiral, 
i fine needle, continuing the twist 


close up to each end and keeping the turns close together. 
Carefully pell out the needle and. spread the spiral. by 
nd & 


pulling the ends. ‘To loop the spiral, 
Knit valle or wite ni 

‘There are several ways of making globes and of s 
inthe filament. —T shall desetilve the simplest Take 
‘piece of clear tube, from thece to ten inches long, and 
lean it thoroughly inside and outside with water, and, 
necessary, with vinegar, nitric acid, spirit or ammonia. 
Close up ‘one end of the tube by. 

above for rousvling the end, 


x until the end 


just closes. Lunmediately the end is sealed, IMow into the 
‘open end and expand the sealed erat x littl 
prevent a thick Innp from formine om the end. Now 


fet about 9 i. ofthe en andre ws 
Haw your ily abou the Sie of nctaee 
jt al hea ae, "Ta ci of cee 
Henin de’ les evenly, and hot sitempiny to 
aut allt ones Give Us fiat pull as soos ules you take 
the gaa rom the fae as ponte eto the tbe han 
vertcally while blowing. Phe this. parts will cool and 
Tan HHL betwoen the pull eal Ub thi parts bag 
tofec wil expmd most dring the succeeding” pulls It 
Tetnbune sabaaory spall ote wal i 
ts down again then Ur ieee wye: 
ten it stout be blown owt ony hte and ale down 
isin severe. tes woth 
frees 
"The las, when ‘olen, lends to. sawenie a ophekcal 
form ‘Atvintage way beaken of tte tendenchr He 
want to blows luge ora thick bulb oo a small whe 
Tien, sayy nlf ech of the on of th 
toratyy twice sey then 
inl elon this ta the uu wey. Coat eal po 
ive enough glass blown out to taake your bulb then 
vat the whcle and Mow itosk,” Owing othe compare 
tively lange dameler‘of the expand part i wil ok 
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ule up so readily as the narrow tube would have done. 
It is obvious that pear-shaped bulbs may he made by 


cxpanding a good deal of the tube ais, anda litle of 


ofthe tates 


‘one-half, put the other half on top, push the whole into 


the neck of the bulb, and the lamp is done (see Fi 
12), 

“The copper wires may be sealed in by melting the glass 
nsead of wing'2 wood plog. This is ouch more ely 
done if the bulb is blown with a stem attached to hold on 
Draw out some tube as you did to make the blow. 
ipe nozzle, and use the thin extension asa stem, Cutoff 
seal up the thin part about 2 ins. from the wide part, 
blow the bulb just where the taper begins. Melt off 
ea when the lamp i quite ahd. "Taal up the 

nelt the end of the tube all round), and flatten it 


to pull tack last thingy by pul pe wick 

‘and stretching the soft glass.” This redces the likelihood 

of the glass eracking. 

Copper expands when heated at least twice as much as 

sass does ; itis therefore impossible to make a thoroughly 

cory joint between these two substances, Hat 

ver, ex;yunds at about the same rate as glass 

0 these iwo substances may be fised together, “or 

ts feaon platinum (ora special alley of nickel having 

ilar properties) is prelerted for making the sealed con: 
nections in carbon lamps which have to be ae ight. 

cinum lamps with sated plat 
an those pr 
ced if 


{Ginperatere all drt buen of feaving the surfaces beast 
{iuly Geant “Its almost impossible met the wire fn 
ges fame, 90 0s may take your own tine about the 
trork We Sinpiy tris On end of the fine wire round 
The thicky eat Hoth tom white hea and while ff inthe 
hee ges te jost s genieap. : 
‘Vou will want something to use as an anvil, and the 
fest the thigg,” The 
iuncd sakes x 
‘One tap is suliient, and donot fatten 
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nt. Do not cut either of your wires to length 
have macde the fist joint 
platinum wires are to be sealed into the bulbs as 
‘A neater joint may be made 
hy ftst coating the wire with glass. 
made by soltening an ordinary 
and drawing it out. Slip short 
pieces over the platinum and melt them on. The 
must be melted very thoroughly all round the platinum 
wires and allowed to cool slowly by gradually lowering 
the gas to an inch flame and turning the bull about in it 
until thoroughly blackened. 
Copper wites may be fused on tothe thick platinum and 
will make a better connection than can be made with 
ps as usually constructed. ‘The finished lamp is 
iow in the last Fig. (No. 13). ‘The illustrations show 
the actual size in each ease. 


How to Make An Electric 
War Map. 


Mich, 1900 


By RW. Un 


fashioned plan of stickin, 
strategieal tow 


the map, and it 0 
proved “and 
toa sheet of in 


iy 
dio repent the 
‘ee tiny bat power 
made svnentions, 
y part of sane, regan 
ral_of horizontal ‘portion’ of the map. In order 
to magnetise these Lite of steel t had made 'and fixed to 
the sane boned nsmall color slenoil connected in series 

‘One So-ep. 1o0-voltTampy which throws light on 
the map referret to, and will it becesary, indivectly con 
ert bits of steel into small bat strong. magnets, Care 
Should be taken that the paper ie evenly glued tothe 


sheet of iron, thus preventing the formation of srial layers 
between the map and the fron, [think the description, 
of the arrangement is so simple and luck that no sketch 


is required. 


An Electric Gun. 


ie, 1900. 
S. GARDNER, of New Orleans, according to 
the Western Bhctri ws invented an electric 
gun, which, it is said, will be of much value in 

and in the savy, 
The inventor's dese 


is available, 


"This dev 
tal Tittons run 
ftom the eentie to the ouler edges “The swtee & 
altached tothe breech ofthe gun, al is operated at he 
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will ofthe gunner, stowly of rapidly. Iti by thespeed | 
A which this suitch i revolved an the numer of Gare 


‘ets thal the muzzle velocity ofthe gun ean be controlled. 
AAS it turns, each in succession of the hollow coils running 
from breech to muzsle becomes magnetised with 
sscribable rapidity, and the projectile is dragged to the 
suzzle and shot out with tremendous force. ‘here fan 
‘opening opposite the line of buttons on the switch dise, 
‘which allows projeeies to past from the fed bos tothe 
Darel at every revolution.” 

Mr. Gardner's invention is based on a familiar experi- 
ment in physics showing the magnetic effect of an 
clectie current. The model which he has made consists 
‘of a small glass tube with a ealibre of one-fourth of an 
inch. ‘This tube is wound with three coils of wire, each 
constituting an electro-magnet, With this model a wire 
nail from which the head was eut off was projected. 9 
distance of 20, and made to pieree a pine Lond in 
thick t 
How to Construct an Agglomerate Leclanche 


e 

Sine— Any reader who 
scription need not go to the expense of, say, 78. OF $a, Af 
the has any old serap carlon of any hind.” Wiest procice 
the carbon rod out of an old: Leclanché porous pot an 
eta few short lengths of carbon tod—such asvany are 


ies a cell of the above de- 


CaRHON PLATE. 


Caxwow Kove, 


Inmanvunen, 
Mande 


zane Muar, 


SALAMIMONIAC. 


Grass Jan, 


lamp trimmer will give you for the asking—about 6 ins. 
in length. Get eleven of these, and place them round 
the rod before mentioned ; then slip an indiatubber brid 
round them rather tightly at the Lottom and top, 80 as to 
hhold them firmly together. The carbon lement of the 
attery is then composed of one dozen pieces, at a cost of 
about 4d. or 5d. The zinc element can be made out of a 
piece of zine shect from a tinsmaith’s scrap heap at the, 
price of about 1d. The sheet is bent round in the shape, 
‘of a C round the carbon element, but about 3 in. open 
rom top to Lottom to allow the solution free movement. 
‘The zinc must not touch the carbons on any account, a5, 
this will short-circuit the cell. The outer jar ean be an 
Jan, or the outer jar of « disused ordinary 

ich, if the reader bas not one about hin, 

‘can be obtained for about 7d. or 8d. each. The charge 
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{for this battery is 4 ors. sal ammoniac, and two-thirds full 
of water, Cost of charge about 2d. ‘The E.MLF. i 
about 1°55 volts, and the resistance 200bms.. ‘The above 
bell is very handy for alarms, bells, motlel telephones and 
telegraphs, small motors, and general experimenting, and 
need not cost more than 25.at the very most.—Vours 
wuuly, 7H 


My Wimshurst Machine, and 
How I Made It. 


November 1, 19¢0. 
By A, Boxer. 

HIE photo which accompanies this article is one 
which T have taken of a Wimshurst. machine, 
made entirely by myselé Below I give deta 

| measurements required to construct a similar ma- 
Buseloard.—This is of Solid mahogany, 30 ins. by 
173¢ ins. by't in, planed and bevelled. It would be 
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cheaper anid just as good if made of deal or pine, but it 
tnust be pestelly dey sd. well Gnished, it’ may have 
stout battens, screwed rosswise underneath, to prevent 
any possibility of warping. Into this are mortised the 
standards. 

Standards, —These axe two in number, made of simi- 
lar wood as baseboard, They must be. perfectly smooth 
and rounded, and to the dimensions shown on Fig. 2- 
oro 7-16tsin. holes must be bored inthe paces shown 

ing 9: plate spindles respectively. 
Driving Spindle, Pulleys, and HandleThe driv. 
spndle is 7-16ths:in, brass rod each end. is 
Screwed Whitworth for the distance shown, see Fig. 1. 
On thi 3, which are made of any'hard wood, 
: 2 V groove, are screwed as shown at 
BF, 


bottom 


is screwed to keep it frm, 
1, made of brass to dimen: 
yw, is then screwed outside one of the nuts, Ne 


Derais of Wiisnusst Macuixe. 
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Plate Spindle, Neutratising Kods, and Besses.—These 
«shown, complete ‘with plates and ncutraling sods 
(Fig. 3). The spindle was the cause of a great deal of 
trouble and experiment. I Gist tried 7-16ihein.. brass, 
then 7-16ths.in, steel, both of which bent. The one 
‘which I now use, and which gives every satisfaction, is 
36-in, tool steel, turned down to 7 26ths in. at exch end, 
And screwed Whitworth thread. “The washers Jy Ky Ly 
M, Ny O, Fig. 3), were made from castings, as also were 
the nits and ¥. “The neutralising rode 
brass tube, pinned into two washers, K and Ny 
the spindlc. The brushes are tinsel wire. 
‘eatrying the plates are made of sycam 
siven in Fig. 3. < 
Plates, hese are 26-02, glass, with, hole 3 ins. 
fn centre, and areabout 
of very great dificn 
Tecommended to fasten th 
these were satisiuctory. First, the great dificulty was to 
get them true then some past of them would not adhere 
ally and when at last they were considered 
to be properly fastened they eracked, ‘This happened to 
three pairs of plates, and then I fastened them on in my 
‘own way, Tt consists of putting the plate between two 
thin rubber insertion sheets, and then screwing it on 
with a brass plate, This method has given every satis: 
faction under all conditions. Fig. 4, which shows a ver- 
eal ection through the pate, apnley anal washers, wil 
it plain. 
iar Ns this machine was designed more espec 
ally for vray. work, it was necessary t 
number of sectors than sould othervin be Fe 
‘nade only for long sparks. ‘The sectors number 
Six on each plate, and are’ made of tinfoil to the diane 
sions shown ia 


T tied all the asa wa 
9 the bostes, but none. of 


Mk. Hooken’s Wiasiurst MacHixe. 
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Collectors. —These are Hin, brass rod, made 25 per 
Fig. 5. z 
Points. These are No, 22-in. gauge bate copper wire, 
with ends filed to a point, an! fixed to collectors by aril 
ig holes in the latter and soldering the points j 
Condensers.—These ate two in tumber, and sre cone 
structed from 10 in. gas jars as used. in chemical experi: 
menting, coated 2 ins. bigh with tinfoil, 
Dischargers.—These are Xin, brass tubes, fitted with 
‘alt ad tbe, screwed int dom (Fg. 6) Poste al 
156 ings negative, 24 ins. di > 
Znsuiaters.—Fout in number, Qin, glass tube. (See 
G, Fig. 6 
‘Driving ancd.—Ondinary round sewing-machine bands, 
Should any readers of Tir Moves. ENGINEER req 
fortes vaticlas shall be. pleased to forward the 
he proportions given are suitable for any smaller nacht 
{alr booker also sends us an excellent radiograph 
or photograph taken by means of the «1a, s 
plately indeed ‘the skeleton and. structure of 


Numan, 
nds. This was taken by means of the Wimshurst machine 


here described, and a Gin, focus tube, and shows th 
ood results obtainable from a carefully built, hor le 

chine at a very moderate outlay, ‘This fa 
not reproduced.] 


‘The Crookes tube works best in the Leyden jar circuit 
ane ives good results with 1 home:mde fhorescent 
waren few 


Leyden jan 
Wari all parts before varnishing 

Use best shellac only. 

Leave no points anywhere, except on com) 
Te my experienc 

Do'nottake 


Improved Methods of Making 
Induction Coils. 


October 15, 1900, 
Dy Janus Astenn, 
POK a long time electricians have earnestly striven to 
Fro leresc eant whesbyareing might i eppreed 
at the cureent interrupter of the inductwon col 
‘These efforts have hitherto been attended with, but com 
puatively' litle success. A™ condenser, ‘consisting of 
many sheets of tof, insulated from one another by paper 

d parain, in a big box beneath the larger instruments, 
is employed in order to diminish sparking at the inter 
ruptet, and thereby to, increase the lenght of the spark 
from the secondary col of fine wire. 

“The writer will herein describe several simple, o 
methods of suppressing sparking. In none uf these 
condenser employed. 

Several methods of 


1g straight electro-magnets 


ing a straight electro: 
magnet. It is well-known that when the ordinary wind: 

ing is used on an electro-magnet, furious sparking oceurs| 
at the interrupter or contact-breaker, at each breaking, 
fof the circuit. Sparks are generated also at exch closing 
estroy the cast. ‘The cast-rate isat the lower flange, 
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Sparking at the interrupter is due to the currents 
salindton or ext euent nthe wite wich 
Wound around the cote ofthe electo-magnet. At closing 
the eiteut these currents oppose the cirrent rom the 
Inttery, but at breaking the eteut they flow in the same 
direction as the current from the battery. ‘These extra 
currents ae of considerable tension. ‘The powerful spark 
ing injures the contacts of the eurvent interrupter. 

First Method.~Tveo insulated wires ofthe same length 
and kind are wound as one strand onthe bobbin throwgh: 

their entire length. ‘The two ends of one of these 

Wites ate Gry stened together. ‘The two ends of the 
tier wire are connected with the 
Tatery inthe ovdinary 


expense in the closed wind 
ilar and similarly situated to the wind 
which is connected with the battery. Hence we have no 
sparking at the current interrupter. 

Second Method.—This. was invented by Caslier. 


It 


‘express! his surprise that it has not been more 
ily employed. Perhaps if the wite were dipped 


frequ 


into vety thin varnish before winding, we m 
gnet In connection witha battery capable ofgenerating 
at of high voltage. 


magnet. 
ted with 


iterrupter atl the batt 

niust either be opera 
suitable external method. 
ves ave made in such a'manner that th 

if connected with the interrupter flows roan 
core in the opposite direction to rat of the eurrent in the 
ch is cconected with the battery. The 

ig round the core in opposit 


to el 
directions 
Seni 
gnetised. . 
{o'fhiat im the common mie 
stark whatew 
ing to Professor Silvan F 
‘Fourth Melhat— wo i 
and of the 


od. We get absolutely 1 


either at closing or at breaking, accord- 
‘Thompson. 


‘me length are wound = 
Dobbin. The first two ends of the wires are fastened to a 
wire which extends to one binding screw of the batter 
The last two ends of the wires are fastened to a wire 
which extends, by way of the interrupter, to the other 
Dinding screw of the same battery. ‘The extra exrrents 
in the two windings at breaking circuit are neutralised by 


460 


GRANDDAD'S ELCTRICITY BOOK 


‘their mutual reaction: 

Fifth Method —This is a simplification of Bille’s 
winding. Da Moncel described Billet’s winding in his 
‘book, which is entitled — Electricity as a Motive Power.” 
Instead of a two-legged electeo-magnet like Billet’s, we 
need for our present purpose a straight electro-magnet. | 
We begin at the middle of the bobbin and wind, say, from 
us enough wire on the left half of the bobbin,” We next 
‘wind an equal length from us on the right half of the 
bobbin, ‘The unbroken wire at the middle of the bobbin 
is fastened to a wire which extends, to one binding, 
screw of the baitery. ‘The two ends of wire at the ends ut 
the bobbi 


ig circuit are sup: 
tual inductive reactions in the (wo wind. 
ings. The weak extra currents at closing circuit, how: 
ever, are not destroyed by this method. Consequently, 
a small spark appears on closing circuit, 

ixth Mcthed.—This was invented 
Langdon Davies, Each 
and the ends are allowed 
the layers have been wou! 


Eogland by 

wound as only one layer, 
to slightly project. Alter all 
ul, the separate cus, at one 
‘end of the bobbin, are joined to a wire which forms one 
terminal of the battery, ‘while the separate ends of wire at 
the other end of the bobbin are joined to a wice whicl con 
stitutes the other terminal, On interrupting either terminal 
thesparking is found to be weaker than is usually the ease, 
‘The extra currents in the dierent layers are nol quite 
simultaneous, Lecause the length of wire is not the same 

any two layers. 


is was invented by an American 
ine. After winding each layer of wire around 
the bobbin, a thin sheet of metal, usually so thin that it 
may be rearded as foil, is weapped around the layer. 
ws circuit the extra currents in the wire develop 
« ‘the sheets of fol and in the opposite direction, 
In consequence, sparking at the intertupter at each 
closure of the citcuit is greatly diminished. 
Eighth Methad.—A sheet of copper is wrapped around 
the Uobbin before winding wire thereon, At breaking 
is are generated in the cop} 
sheath. ‘The sparking is considerably weakened, 
‘method was either invented oradopted by Mr. Brash, 
The core of an electro-magnel, especially when tsed 
as the heart of an induction cot, should consist of a great 
hunber of the purest and soffest iron wires. I think 
that these should not be round and in metallic contact 
with one another, a8 is usually 
should be square’ and Iaid 


coil could be increased i 
this improvement alone. 


ro magnets. constructed 
described to be sur- 


mn wires, laid in neat 
rows, and the core should be 40 per cent. longer than 
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the secondary coil. 

‘The methods herein proposed enable us to enti 
dispense with the clumsy condenser.— Jester 
trician, 


How to Make a Simple Sensitive 


Galvanometer, 
December 15 19600 
ty REM W. 
SHE Instrument cht ob dete ery easly 
A] ee an mete see eae 

tcf mensryr or tigre 

vieka openes il, maslabes A os 
tetris based on the discovery mae by Ocrsted in 
Ee Reeser: mops tare beer fat 


‘the instrument (shown complete in Fi 
we frst require about 1 ot. of No. 24 silk or nto 
Covered copper wire; this is wou! int a ring of abo: 
‘ong hundied. turns, and. either of the ‘ays. men’ oned 
Telow may he adopted, (a) Suitable for anyone who can 


et nccets 10 lath. 
ahi ‘and. ins thick 
hove ery and in wes this fing ow 
Falnted or polished, and. when dry the wite is carefully 
Sod evenly wound into the groove,” ‘Two small bees 
etter be made th ofthe beaten io lel the 
{wo ends of the wining oat these ends had beter be 
ict Bins long; the wires nay now be covered 
Injer of bik tape, coloured ek, oF 
nigel. ‘The ing or bobbin is shown in Hig. 2. 
ther way isto euta circle of wood 32 
ama th fo to hin ses an wind 
the wire caeflly ino the groove this formed (iis we 
tefore winding to lay four bts thin toe inthe groore 
crossways (o the winding, and at about equal digances 
Spurl) “These plses of fine are el when the wi 
completed and serve to bold the layers together 
tbe side of the wooden core is removed aod. the coll 
slipped off ‘The ents of the coil should be near together, 
but should not be twisted together. Some twine ts now 
procured (not loo thick), and one end is firmly ed round 
ie ell beat its eecet sig! eset OF tetas left vers 
Now the cul is Gghily and evenly Gverwound with Gos 
ayer of twine eroenweys CH 
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other end which we lft over for that purpose this wil ook 
well when varnished, and a good varnish is made by 
mixing lampblack or fine powdered carbon with shellag 
Yarnish; this layer of twine holds the wires well together 
And protects them. It will be found that the section of 
the coll will now become practically circular. 

‘A wood base fz nest cu about 3) ins. square and } in 


thick, and is finished as desired. “If our cail is of type Ay 
a small bit of wood is cut about 1 in, by 4 in. by in. 
and the ring is glued to it and to the base (see Fig. 2), 


the bottom of the ring being slightly flattened by filing or 
cutting where it is to be glued to the base, When the 
iglue has set this will be found quite fim, 


Ieis well to 


Put the block at the back of the ring, and to let the 


Wires project in front. 


ach wire i How cited ney 
into a spiral (Say, upon a pencil), and is then put under 
the bottom face af «terminal and ihe Tater screwed dawn 
lights Ends of wire and Vottom of terminal us. Ve 
well cleaned, I itis prefered the ends of wite ean be 
{aken down underneath the base through a smal hole led 
in grooves to. where the terminal are, an then again 
brought to the’ surface 5 fay then he fled 
in-with cement, sich as P Tour coils of 
type B, the easiest oof ass 
ins. by 
fear the ends of 
Shown Io 


ash 
ay of Gixing is 
by fay and 
and tier to screw the coll down ag 
“Tie strip should be hent into the are 
ofacircle. “Hither way of connecting to terminals may, 
be adopted. All that now remains to be done is to place 
a well-magnetised magnetic needle in the centre of the 
coil an her are the alae ways of doing thi, 

ach work (testing, Ke.) mount an ordinary 
ipass-needie, about 1 in, long, on a fine needle point, 
‘This may he stuck, head downwards, into a small picce 
‘of wood or cork, which is then cemented to the inside 
bottom of the coil ; or, if the instrument is to have more 
than one kind of magnetic needle, the block should be 
cut (0 fit over the bottom of the coil, and so be exsily 
slipped out. 

2. Another way is to well magnetise a fine sewing 
needle (by rubbing it from end to end with one pole of 
strong magnet a few times) ; the pointed end is broken 
off, 80 as to leave the needle about 1 in. longs a tiny hook 
of fine wire is twisted and cemented to the centre of the 
needle, and a similar one is cemented to the inside top of 
the coil, orelse only a small lump of cement is melted on to 


GRANDDAD'S ELCTRICITY BOOK 


GRANDDAD'S ELCTRICITY BOOK 


Mery wearisome task to handle tis ver 
and I takes aTotof patience to te in fc, 
Hud to see iat all} 
4. The Tast method is by fr the most sensitive one, 
and twa evn by Lond Kaen ty mir, aba 
Gr fes In diameter and very thin, is hung by means 
Of the sil deseribed, and on its back ave. cementel (wo 
ox ety ees of mgnted sewing nates. These 
5. poles pointe 


Hieces should all have thle N. poles and 
Ing the same way.” ‘Tis may be easly arranged Uy see- 

g thatthe pole of a mage attnets all the ends to, be 
pltced pointing the same way, and epels. all the uther 
tds, "The miror is illustrated fn Figs. 3.and 4. 

“To use the galvanometer it shook be tried wati its 
needle fies parilel to the cil, or ee the needle may be 
Tout patalel with the oil Ly placing a small. magoet 
cin Uie table (oot too nen, and arming tl aaences 
the needle into the coweet positon (parallel to 
the gol). His well to put 
ver the instrument, 

Sie suspension 

ieaking olf the 

the feat smoot j this 

pl snear, such a am cniony ety, should 

pe appli straight across t 

fae tuo silent. The Bt 

fy fen in le ag 

Hip of sive an one of cop 
Tater, nay be wsed, td shoul 


¥ 
famnot well be used for rough purpunes 
Inige deletion withthe above eopper-iron pa 
shat a stall fet if'a battery, mae of on 
pure eid and water, a copper wire an 
Ieappliod tis Ts voltaic detect. 
Xion ‘may be. well illustrated —an electromagnet 
&bellsmagnet or iton hovsesoey wound 
Hundred. tirns of wire} is applied to the 
Ceaminals, aida. permanent cel magnet Is now moved 
Jn front of the electromagnet ;at every. movement the 
Ueadie will give a kick. The magnets here must be 


or a direct effect from 
leet the needle. An'assistant can manipulate 
at the other end of the room, while the 

vatches the needle. This electro-mag- 
the vital principle of a dynamo’s ae- 
ie magnets here constitute a dynamo and, 
ler a mot 


amp (or candle), seale and 
and is far too delicate for anything ex: 
cept very feeble currents and eareful hands, ig. 
shows the way Uo set the apparatus up. A’ ox of woo 
cov eardboaud is set up ina darkened oom this has @ 
slot cut in it about 4 in, wide, and a lamp is placed be- 
tive rays of which pass dhrough the stot, and, then, 
i'a convex lens on to the rom the fatter 
they ate now reflected back on to white seale put to 
catch them j the Tens is moved untit it brings the rays 
to a facus on the seale, and, if a very definite line is re- 
quired, a thin wire put vertically in the slot will come out 
Clear ad sharp on the scale. When hunting for the spot, 
will be found convenient 
| To stop 
‘been set in 
in the hand and move 


ti 
at each move (el 
iron pair heated 

applied through the operator's hands 
is applied to xalvanometer, the other 
left hand and @ wite is put connecting his right hand to 
the other terminal of instrument. A good contact should 
bbe made to each hand by holding two pieces of metal, 
such as + Fand-vice in one hand, and a pair of pliets is 
the other, the wires being held tight to the metal: this 
‘will produce au effect. Even a carbon or copper plate 
held in one hand and a zine in the other will produce a 
lisplacement of the spot (the hands should be damp). 
‘The operator, in this latter ease, forms a part ofa battery. 
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A Simple Morse Key. 
To tHe Eorror oF Tie Model Engineer. 


463 


Sin,—I have pleasure in sending you particulars of a 
very fimple Morse key. which T made for a small tees 
grapha litle timeago. The baseboard (A) isofmahogany, 
In the centre of this, serew 

‘At one end of the base 

board nail with small brads a strip of brass (D}. On the 
tip (C), jst long enough 

when depressed; a small knob of 
the epper sis 

1 two terminals 


4 ins. by 3 ins, hy 34 in. 
block of wood (B) 1 in. square. 


top of the block B, fix anoth 
to touch the first 
‘wood (12) should be affixed to t 


Frome. 


he end of 
wires (W, W) should connect the strips t 
(FF) at the other end of the base.—Vours truly, 


CGR. 
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Light Bxperiment..i00 


Shaving Mug... 


Window Diuplay....264 
Blectrical Contact, Rotating37 
Contacts. 


Project 
Blectricity, Two Typos... 
Wetting with: .02 
Electromagnet, Floating. 
Electronagnetisn.. 
Rlectromagnete, Hake.. 
Electroplating, Easy.....11193 
Without tank 


Minding: -.;--396,4i0,429 lectroncope, Nake. ..... 

Condenser, Bridging........389 Electrotype Stamp. ...... 

Condensers, Making’, Electrotyping Course. .....,440 
Variable Entertainer For Baby 1.110.330 

crystat, Roneving- Extension cords 

Carrent Reversors 202 Fish ture. 


Reversing Svitch 


Fountain. 


cycle Lasp:..--.+e Il428 Furnace Rega 
Dogs, Kept Avay....----197,201 Fuse, Storage... <89 
Demagnetizing Coii..........70 Calvanoneter, Cheap.. 445 
Direction Indicator. - 47 Compact. 340 
Door Opener.....-.--2+022. 189 Di Arsonoval. .333 
Door Operates Light Svitch.412 sieniecsiesaal 
Efficiency, To Determine...373 Tangent 

Biectric Clocks, Fixing. +1103 Wateh cai 


Clock, Oiting. 
Engin iit236 
Experiment... 118/251 
Fan, No Moving parts 

37 


tea 


Gaivanoscope...-+ 
Ges Lighter... 
Geiger Counter: 
Generators... 0000000 
Glass Plates, Piercing. 
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Gyroscope, Electric........102 
Hair Dever Sesssese307 
Neat and Rlectrielty. 1112126 


Bxpansion. + 
Regulator. ++ 
Heater, Make. 

ator: 
Nigh Speed Keys....2.22 
locsopover, Finding: ++ 
Hydrogen Generators. 
Hygrometery Makes 22 
Ice Cream Freezer, Eincirityss 


Tncandescout Lamp, Mane. 0454 

Induction Collsse+seese 2 
fakes. 212.3 
Lighting... 204 
Mercury 23 


Prinetpe:*** 
Insect Kitier. 


Insulation, Removings: 396 
Insulating ‘Cleats....c.20251246 
Intermittent Light...c:10256429 

Lighting. ...22:408 


Interrupter, Electrolytic. ..270 
Kick-ack Preventer. + 
Locquer Coating Wiran. 


Lampsseeseceres 
fixperiment: 
Flashers ses 155305, 
‘Troubles... cat 
Lamps, Miniavure. 262 
Loade, Floxibie: 


Tight, autonatic. 


ming Reveniog.c2 
ghte On And Off. 
Hock, Autonatie..... 
Nagnetized chockora. 1419. 
Nagnetos, Osciilating.....11+20 
Nagneta Prom Naiis.ss 0 
Popping Up....ss02 
Permanente sos. 
Microphone, Broadcast. 
Microphones, Make. 
Mineral Detpetors 
uixers, Electric, 
Hotore cesses reer tr} 
hattery, Reverwe For: 
Care Of-eeseeene 
Controlier.....: 


Induction 
Inexpensive. 
Ganerator, D.C. 
Mounting Fors... 


Novel. fied 
Reversible. ..0000001050-58 
Simple. 298/448; 449 
Small. <222.2215229)243/ 260 

heverse Por-.-180,201 

Seri reece 9451 

Split Phase, Reversiag.104 
Steel Bail. tee -406 

Toy TIT 364 
Motorboat Iiiumination.: 111395 
Neon Sign, Flashing... ies 


Number Feet Of Wire in Lb, .404 
Organ, Electric. 107 
Oudin coil... 7 


and Testa coit. 397 
Phone Hecinves:Telegr: 196 
Wireless, 178 
Yuotograpling Sparia: 375 
Piano, Electric 232 
Picture Transmitier...../.126 
II21300 

See til 

Polarity Indteator.. 111270376 
Testi. Saeeess37e 

Post. card Projector. i234 


botentionster. 
Powder, To Explode. 
Power Plant 

Push Button 


cessrs249 
Ray Tracer, Bxperimentais..133 


Rectifier, Currentess.s<-162 
Electrolytic. 1.225 

Plates. .-:309 

Retay, Prom flectrie Bells /197 
Homeaade.: +. $369 
Polarized. ....77....407 
Relays, Building. .2.00002.0349 
Rheontat, wattery......1915263 
For kadiows.14..0384 


1383;309 


Remtoring 01d Magnets..+.+-.46 
Reversing Svite 1195; 368 
Revolution Counter: << 21... -408 
RubbersStamp Negatives: :::.141 


Script Omiaying. 
Searchlight, Sea 


12147301 
Short Circuit, Preventing 
Signal For Lights. 

Key For Flashiights/4lL 
lver Plating outfit. 
uooperscope. =. 
Sockets, Miniature. 
Spark, Eliminating. 
Spotlight.-.-... 
Static Machine, Makes. 
Steam Boiler, Electric. 
Stirring Machine... 
Stove..+. 

Sviteh, Dead=zna. 
Dinning... 
becreates Line Load. 78 
For Battery Charging 

421 

For Disolving Views401 

For Headlights... --2 

Pendant iiaae 

For Printing Papera267 

Four way-.-++ 392 

Reversing. 

Tine. 
Target Box. 
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Telegraph. -......+. 
Bilaker: 


£175,237, 463, 
Seif-ciosings 
And. Sounder 


Gne-Wire 


Sounder266,314,342 
Telephone Line.239 
Wireless 
31,191,207,422 
feeet240/431 
201/283 
Temperature Indicators... 
Tesla coll, Cigar Box. 20sccl 


Souped-Up. +... 2145 
Test Board--++evevssesecsss1Od 
Equipment Keeping... 492 
Light ios 


‘Thiet catcher. 
Time Light. 
‘Tips On Kir 
Tractor, Toy 
‘Yranetormer, Auto. 

Belt-Ring ing. 290 


Bulla... i 
Construction. .3 
Matti -Vortage. :47 
Osciiiations. 1306 
110-Vot. e262 263 
Power: 252 
‘Yeansmiteer, Phone: 254 
‘Transmitting Music, 202 


Pictures, 
Variac, Three Pha 


Voltmeter..... 
Battery..0t 
Direct Current. ...320 
Vibrator, Double-contact.:.342 


For Sparx Coil ...274 
seeten<dO3 
osee242 


Vateh, ‘Demagaetizingss.0.11221 
Katts, Nonitoring 

Mehneit Interruptor. 
“ ‘one Bridge. - 
Wimhurse Machine. 
Window Closer. 

Wind Vane. = 


$433,438) 453 
od 


Splicing Tool: 
Winding... 
Wireless Detector. 
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